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OZONE-DEPLETING CHEMICAL INFORMATION

This document has been reviewed for the presence of Class | ozone-depleting chemicals. In the
base document dated 10 June 1998, all references to Class | ozone depleting chemicals have been
removed from this document by substitution with chemicals that do not cause atmospheric ozone
depletion.

WARNING PAGE

Personnel performing operations, procedures, and practices that are included or implied in this
technical manual shall observe the following warnings. Disregard of these warnings and
precautionary information can cause serious injury or loss of life.

NOISE LEVELS

Sound pressure levels in this aircraft during some operating conditions exceed the Surgeon
General's hearing conservation criteria, as defined in TB MED 501. Hearing protection devices,
such as a headset or ear plugs, shall be worn by all personnel in and around the aircraft during its
operation.

STARTING ENGINES

Operating procedures or practices defined in this technical manual must be followed correctly.
Failure to do so may result in personal injury or loss of life.

Exposure to exhaust gases shall be avoided since exhaust gases are an irritant to eyes, skin, and
respiratory system.

HIGH VOLTAGE

High voltage is a potential hazard around AC inverters, ignition exciter units, and strobe beacons.

USE OF FIRE EXTINGUISHERS IN CONFINED AREAS

Monobromotrifluoromethane (CF3Br) is very volatile, but is not easily detected by its odor-
Although non toxic, it must be considered to be about the same as other refrigerants and carbon
dioxide, causing danger to personnel primarily by reduction of oxygen available for proper
breathing. During operation of the fire extinguisher, ventilate personnel areas with fresh air. The
liquid shall not be allowed to come into contact with the skin, as it may cause frostbite or low
temperature burns because of its very low boiling point

VERTIGO

The strobe beacon lights should be turned off during flight through clouds to prevent sensations
of vertigo, as a result of reflections of the light on the clouds.
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CARBON MONOXIDE

When smoke, suspected carbon monoxide fumes, or symptoms of lack of oxygen (hypoxia) exist,
all personnel shall immediately don oxygen masks, and activate the oxygen system.

FUEL AND OIL HANDLING

Turbine fuels and lubricating oils contain additives that are poisonous and readily absorbed
through the skin. Do not allow them to remain on skin.

SERVICING AIRCRAFT

When conditions permit, the aircraft shall be positioned so that the wind will carry fuel vapors
away from all possible sources of ignition. The fueling unit shall maintain a distance of 20 feet
between unit and filler point. A minimum of 10 feet shall be maintained between fueling unit and
aircraft. Prior to refueling, the hose nozzle static ground wire shall be attached to the grounding
lugs.

SERVICING BATTERY

Improper service of the nickel-cadmium battery is dangerous and may result in both bodily injury
and equipment damage. The battery shall be serviced in accordance with applicable manuals by
qualified personnel only.

Battery electrolyte (potassium hydroxide) is corrosive. Wear rubber gloves, apron, and face
shield when handling batteries. If potassium hydroxide is spilled on clothing, or other material,
wash immediately with clean water. If spilled on personnel, immediately start flushing the
affected area with clean water. Continue washing until medical assistance arrives.

JET BLAST

Occasionally, during starting, excess fuel accumulation in the combustion chamber causes
flames to be blown from the exhausts. This area shall be clear of personnel and flammable
materials.

RADIOACTIVE MATERIAL

Instruments contained in this aircraft may contain radioactive material (TB 55-1510-314-25). These
items present no radiation hazard to personnel unless seal has been broken due to aging or has
accidentally been broken. If seal is suspected to have been broken, notify Radioactive Protective
Officer.

RF BURNS

Do not stand near the antennas when they are transmitting.
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OPERATION OF AIRCRAFT ON GROUND

Engines shall be started and operated only by authorized personnel. Reference AR 95-1. Ensure
that landing gear control handle is in the DN position.

c/(d blank)
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OPERATOR'S MANUAL FOR
ARMY C-12R, C-12T3, AND C-12F3 AIRCRAFT

REPORTING OF ERRORS AND RECOMMENDING IMPROVEMENTS

You can help improve this manual. If you find any mistakes or if you know of a
way to improve the procedures, please let us know. Mail your letter, DA Form

2028 (Recommended Changes to Publications and Blank Forms) or DA Form

2028-2 located in the back of this manual directly to: Commander, US Army

Aviation and Missile Command, ATTN: AMSAM-MMC-MA-NP, Redstone Arsenal,
AL 35898-5230. A reply will be furnished to you. You may also €nd your

comments electronically to our email address, ma-np@redstone.army.mar by

fax 256-842-6546 / DSN 788-6546. Instructions for sending an electronic 2028 may

be found at the back of this manual immediately preceding the hard copy 2028.

*This manual supersedes TM 1-1510-225-10, dated 10 June 1998, and all changes.
DISTRIBUTION STATEMENT A: Approved for public release; distribution is unlimited.
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CHAPTER 1
INTRODUCTION

1-1. GENERAL.

These instructions are for use by the operators.
They apply to the G12R, G12T3, and G12F3 model
aircraft.

1-2. WARNINGS, CAUTIONS, AND NOTES.

Warnings, cautions, and notes are used to

emphasize important and critical instructions.
Explanatory examples are as follows:
WARNING
An operating procedure, practice, etc.,
which, if not correctly followed, could

result in personal injury or loss of life.

CAUTION
An operating procedure, practice,
condition, or statement which, if not

strictly observed, could result in damage to
or destruction of equipment, loss of
mission effectiveness, or long term health
hazards to personnel.

NOTE

An operating procedure, condition, etc.,
which is essential to highlight.

1-3. DESCRIPTION.

This manual contains the best operating
instructions and procedures for the G12R, C-12T3,
and G12F3 aircraft under most circumstances. The
observance of limitations, performance, and
weight/balance data provided is mandatory. The
observance of procedures is mandatory except when
modification is required because of multiple
emergencies, adverse weather, terrain, etc. Basic
flight principles are not included. THIS MANUAL
SHALL BE CARRIED IN THE AIRCRAFT DURING
ALL FLIGHTS. Manuals printed from CD must be on
standard 8 1/2 x 11 paper.

Users are authorized to remove the chapters that
are not applicable to their aircraft model and are not
required to carry those chapters on-board.

1-4. APPENDIX A REFERENCES.

is a listing of official publications,
cited within this manual, which are applicable to and
available for flight crews.

1-5. APPENDIX B/ ABBREVIATIONS AND TERMS.
is a listing of abbreviations and

terms used throughout this manual.

1-6.

The index lists, in alphabetical order, titled
paragraphs, figures, and tables contained in this
manual.

1-7. ARMY AVIATION SAFETY PROGRAM.

Reports necessary to comply with the safety
program are prescribed in AR 385-40.

1-8. DESTRUCTION OF ARMY MATERIEL TO
PREVENT ENEMY USE.

For information concerning destruction of Army
materiel to prevent enemy use, refer to
TM 750-244-1-5.

1-9. FORMS AND RECORDS.

Army aviators flight records and aircraft
maintenance records which are to be used by crew
members are prescribed in DA PAM 738-751 and
weight and balance manual TM 55-1500-342-23.

1-10. EXPLANATION OF CHANGE SYMBOLS.

a. General. Change symbols show current
changes only. Change symbols are not used to
indicate changes in the following: introductory
material; indexes and tabular data where the change
cannot be identified; blank space resulting from the
deletion of text, an illustration or a table; or correction
of minor inaccuracies, such as spelling, punctuation,
relocation of material, etc., unless correction changes
the meaning of instructive information and procedures.

b. Text and Table Changes. Changes  text
and tables, including new material on added pages,
are indicated by a vertical line in the outer margin
extending close to the entire area of the material
affected.

11
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c. lllustration Changes A miniature pointing
hand symbol is used to denote a change to an
illustration. However, a vertical line in the outer
margin, rather than miniature-pointing hands, is used
when there have been extensive changes made to an
illustration.

1-11. AIRCRAFT DESIGNATION SYSTEM.

a. The designation system prescribed by
AR 70-50 is used in aircraft designations as follows:

b. Example C-12R:

C - Basic mission and type symbol (Cargo)
12 — Design number

R - Series symbol

1-12. AIRCRAFT EFFECTIVITY DESIGNATORS
AND SERIALIZATION.

The aircraft effectivity for content within this

manual will be designated by the following symbols.
These symbols may be used individually or in groups.

R

All C-12R aircratft.

Aircraft with serial numbers 84-0143
through 84-0182 or serial numbers
84-0484 through 84-0489 modified with
the cockpit and digital engine instrument
upgrade.

Aircraft with serial numbers 84-0143
through 84-0182 or serial numbers
84-0484 through 84-0489 not modified
with the cockpit and digital engine
instrument upgrade.

OSA Operation Support Airlift aircraft with serial
numbers 84-0143 through 84-0182 issued
from the U.S. Air Force.

ANG Aircraft with serial numbers 84-0484

through 84-0489 issued from the Air

National Guard.

The effectivity symbols listed are used in
conjunction with paragraph titles, text content,
performance charts and graphs, tables, figure titles,
and specific items on illustrations to show proper

1-2

effectivity of the material as applicable. If the material
applies to all models within the manual, no effectivity
designators are used. Where practical, to avoid
duplication, descriptive information is written to apply
to all models and split series effectivities.

1-13. USE OF WORDS SHALL, SHOULD, AND
MAY.

Within this technical manual, the word "shall" is
used to indicate a mandatory requirement. The word
"should" is used to indicate a nonmandatory but
preferred method of accomplishment. The word "may"
is used to indicate an acceptable method of
accomplishment.

1-14. PLACARD ITEMS.

Where applicable, placarded items (switches,
controls, etc.) are shown, throughout this manual, in
boldface capital letters.

1-15. AVIONICS CHAPTERS.

This manual contains five Avionics chapters
entitled as follows:

Avionics

— Avionics common to
all C-12R, C-12T3,
and C-12F3 Aircraft

— C-12R Aircraft
— C-12T3 Aircraft
— C-12F3 Aircraft

— C-12R and C-12F3
Aircraft

Chapter 3A Avionics
Chapter 3B Avionics
Chapter 3C Avionics

Chapter 3D|Global
Positioning System

1-16. NORMAL PROCEDURES.

This manual contains two Normal Procedures
chapters entitled as follows.

Chapter 8 [Normal Procedures
Chapter 8A Normal Procedures - C-12T3 and C-12F3

Aircraft

— C-12R Aircraft
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CHAPTER 2
AIRCRAFT AND SYSTEMS DESCRIPTIONS AND OPERATION

Section I. AIRCRAFT

2-1. INTRODUCTION.

The purpose of this chapter is to describe the
aircraft and its systems and controls that contribute to
the physical act of operating the aircraft. It does not
contain descriptions of avionics or mission equipment
covered elsewhere in this manual. This chapter also
contains the emergency equipment installed. This
chapter is not designed to provide instructions on the
complete mechanical and electrical workings of the
various systems; therefore, each is described only in
enough detail to make comprehension of that system
sufficiently complete to allow for safe and efficient
operation.

2-2. GENERAL.

The C-12R, C-12T3, and C-12F3 are
pressurized, low wing, all metal aircraft and are
powered by two PT6A-42 turboprop engines. The
aircraft has all-weather capability. Distinguishable
features of the aircraft are the slender, streamlined
engine nacelles, four-blade propellers, T-tail, and dual
aft body strakes. The basic mission of the aircraft is to
provide scheduled or unscheduled air transportation of
passengers and / or cargo in any area of the world.
Cabin entrance is made through a stair-type door aft of
the wing on the left side of the fuselage. Refer to

Sheets 1 through 6, for illustrations of the
general exterior arrangement for G12R, C-12T3, and
C-12F3 aircraft.

2-3. DIMENSIONS.

dimensions are shown in

Overall aircraft

2-4. GROUND TURNING RADIUS.

Minimum ground turning radius of the aircraft is
shown in|Figure 2-3

2-5. MAXIMUM WEIGHTS.
a. Operations At Or Below 12,500 Pounds.

(1) Takeoff. Maximum Gross Takeoff Weight
(GTOW) is 12,500 pounds.

(2) Landing. Maximum gross landing weight
is 12,500 pounds.

(3) Maximum Ramp Weight. Maximum ramp
weight is 12,590 pounds.

(4) Maximum Zero Fuel Weight. Maximum
zero fuel weight is 11,000 pounds.

(5) Altitude.

(a) At least 75% of total missions shall be
flown at altitudes above 5,000 feet above ground level
when operating at or below 12,500 pounds GTOW.

(b) At least 50% of total missions shall be
flown at altitudes above 10,000 feet above ground
level when operating at or below 12,500 pounds
GTOW.

b. Operations Over 12,500 Pounds Gross
Takeoff Weight.

(1) Requirements.

WARNING

Artificial stall warning systems may only
provide a 1 to 5 knot stall warning.

CAUTION

Maximum GTOW charts must be strictly
followed in the event of an engine failure.

(@) Aircraft shall be equipped with
Raisbeck Engineering dual aft body strakes and
engine ram air recovery system with PT6A-42 engines.

(b) Landing. Maximum landing weight is
12,500 pounds, unless required by an emergency. If it
is necessary to land with a weight over 12,500 pounds,
the landing shall be made on a smooth, paved runway
at a sink rate of 500 feet per minute or less, if possible.

(c) Altitude and Flight Duration.  All
missions with over 12,500 pounds GTOW shall be
planned and flown at or above 10,000 feet above
ground level and be a minimum of 60 minutes in

2-1
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duration unless restricted by Air Traffic Control,
turbulence, other weather conditions, or emergencies.

(d) Takeoff. All
12,500 pounds GTOW shall be flown on a smooth,
paved runway. Takeoffs shall not be performed with a
tailwind.

(2) Maximum Weight Operation.

(@) Takeoff.
14,000 pounds.

(b) Landing.
weight is 12,500 pounds.

Maximum gross landing

missions with over (c) Maximum Ramp Weight. Maximum
ramp weight is 14,090 pounds.
(d) Maximum  Zero Fuel  Weight.
Maximum zero fuel weight is 11,000 pounds.
Maximum GTOW s
8 9
o |
| I—
©)
16 15 14 1312 1
10

. Tail Navigation Light
Strobe Beacon (Upper)
VOR / Localizer Antenna

. Static Air Ports (Right)

. Transponder Antenna

Global Positioning System Antenna
TACAN Antenna (Upper)

Nose Avionics Compartment Access Door
. Air Conditioner Condenser Air Inlet

CENOUMWNE

10. Pitot Tube (Right)

11. Navigation And Strobe Light

12. Strobe Beacon (Lower)

13. TACAN Antenna (Lower)

14. AM/FM (VHF/UHF) Communications Antenna

15. Oxygen System Servicing Door

16. Emergency Locator Transmitter Switch Access
Door

Figure 2-1. General Exterior Arrangement — Right Side (Sheet 1 of 6)
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17.
18.
19.
20.
21.
22.
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Radar Antenna

Air Conditioner Condenser Air Outlet
Nose Avionics Compartment Access Door
VHF / UHF Communications Antenna
Static Air Ports (Left)

Dorsal Fin

23.
24.
25.
26.
27.

Rudder Trim Tab

UHF / Transponder Antenna
Navigation And Strobe Light
Pitot Tube (Left)

Glideslope Antenna

Figure 2-1. General Exterior Arrangement — Left Side (Sheet 2 of 6)
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28 29 30 31 29 32 29 31 30 29 28

| ~—

Lﬂ
L)

37
33
o
34

28. Recognition Light 33. Emergency Locator Transmitter Antenna
29. Fuel Filler Cap 34. Elevator Trim Tab
30. Ice Light 35. Entrance Door
31. Exhaust Stock 36. Cargo Door
32. Emergency Exit Hatch 37. Aileron Trim Tab

Figure 2-1. General Exterior Arrangement — Top (Sheet 3 of 6)
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39.
40.
41.
42.
43.
44.
45,
46.
47.

38 39 40 41 424344

46 47 48 49 50

55

Tiedown Ring

Leading Edge Fuel Tank Drain

DC External Power Receptacle
Firewall Fuel Filter Drain

Bleed Air Heat Exchanger Air Outlet
Battery Ram Air Vent

Extended Range Fuel System Drain
Hydraulic Reservoir Drain

Outboard Wing Fuel Sump Drain
Ram Heated Fuel Vent

45 44

T™M 1-1510-225-10

42 41 39 38
(g /

48.
49.
50.
51.

52.
53.
54.
55.

50 49 48 47 46
52

53

Recessed Fuel Vent

Engine Oil Vent

Wing Jack Pad

Antenna Deice System Boot Hold-down
Ejector Tubes

Oxygen Regulator Vent

Aft Compartment Drain

Lightning Sensor System Antenna

Tailcone Access Door

Figure 2-1. General Exterior Arrangement — Bottom (Sheet 4 of 6)
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56 57 58 5960 b6 57 61

62 63 69 68 67 63 62
56. Standby Fuel Pump Drain 63. Gravity Fuel Line Drain
57. Strainer Drain 64. Radio Altimeter Antennas
58. Battery Drain 65. Dual Aft Body Strakes
59. Nose Jack Pad 66. AM/FM (VHF/UHF) Communications Antenna
60. Marker Beacon Antenna 67. Surface Deice System Ejector Exhaust
61. Stall Warning Vane 68. Strobe Beacon Light Shields
62. Outboard Wing Fuel Vent 69. ADF Antenna

Figure 2-1. General Exterior Arrangement — Bottom (Sheet 5 of 6)
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A T/
t’l’ ‘—Z
., -
J——
o D
20 19 18 17 16 15 14 13 12 11 10
1. Radar Antenna 11. ARC-210 Antenna
2. Top TCAS Antenna 12. DME Antenna
3. FMS-800 GPS Antenna 13. Lower Transponder Antenna
4. GPS Antenna (KLN 90B) 14. Radio Altimeter Antennas
5. Upper Transponder Antenna 15. ADF Loop / Sense Antennas
6. No. 1 Comm Antenna 16. No. 2 Comm Antenna
7. Top-Mode-S Transponder Antenna 17. Bottom Mode-S Transponder Antenna
8. HF Comm Antenna Wire 18. Marker Beacon Antenna
9. ELT Antenna 19. Bottom TCAS Antenna
10. NAV No. 1 and No. 2 Antennas (2) 20. Glideslope Antenna

Figure 2-1. General Exterior Arrangement (Sheet 6 of 6)
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Figure 2-2. Principal Dimensions
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40" 4+
—
19° &*
4 ’ o"
2]

21° 1"
RADIUS FOR INSIDE GEAR .......ceiiiiiiiiriiiieteiieeeeieieieee et 4 FEET
RADIUS FOR NOSE WHEEL ........cocuiiiiiiiiiiiieieisieieieisisieieisie e 19 FEET 6 INCHES
RADIUS FOR OUTSIDE GEAR ........ocoiuiiiiiiieiieiieieeeeeees e 21 FEET 1INCH
RADIUS FOR WING TIP ..ottt 40 FEET 4 INCHES B}

39 FEET 10 INCHES

TURNING RADII ARE PREDICATED ON THE USE OF DIFFERENTIAL BRAKING ACTION AND
DIFFERENTIAL POWER. ACTUAL TURNING RADII DEPEND ON SURFACE CONDITIONS AND PILOT

TECHNIQUE.

Figure 2-3. Ground Turning Radius
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2-6. EXHAUST
AREAS.

AND PROPELLER DANGER

Exhaust and propeller danger areas to be
avoided by personnel while aircraft engines are being
operated on the ground are depicted in[Figure 2-4]
Distance to be maintained with engines operating at
idle are also shown. Temperature and velocity of
exhaust gases at varying locations aft of the exhaust
stacks are shown for maximum power. The danger
area extends to 40 feet aft of the exhaust stack outlets.
Distances to be maintained with engines operating at
idle and propeller danger areas are also shown.

2-7. LANDING GEAR SYSTEM.

The retractable tricycle landing gear is
electrically controlled and hydraulically actuated. The
landing gear is extended and retracted by a hydraulic
power pack, located in the left wing center section,
forward of the main spar. The power pack consists
primarily of a hydraulic pump, a 28 Vdc motor, a gear
selector valve and solenoid, a two section fluid
reservoir, filter screens, a gear-up pressure switch,
and a low fluid level sensor. Engine bleed air,
regulated to 18 to 20 psi, is plumbed into the power
pack reservoir and the system fill reservoir to prevent
cavitation of the pump. The fluid level sensor activates
an yellow caution annunciator, placarded HYD FLUID
LOW, located on the caution / advisory annunciator
panel, whenever the fluid level in the power pack is
low. Test the annunciator by pressing the HYD FLUID
SENSOR TEST switch located on the pilot's subpanel
for the aircraft. Refer to[Figure 2-5] Sheets 1 through
8.

Power for the hydraulic power pack is supplied
through the landing gear motor relay and a 60-ampere
circuit breaker located under the floorboard forward of
the main spar. The motor relay is energized by power
furnished through the 2-ampere LANDING GEAR
RELAY circuit breaker located on the pilot's subpanel.
A time delay module that senses operation voltage
through a 5-ampere circuit breaker protects the power
pack motor. Both are located beneath the aisleway
floorboards, forward of the main spar. Landing gear
extension or retraction is normally accomplished in 6
to 7 seconds. Voltage to the power pack is terminated
after the fully extended or retracted position is
reached. If electrical power has not terminated within
14 seconds, a relay and 2-ampere landing gear circuit
breaker will open and electrical power to the system
power pack will be interrupted.

The landing gear system utilizes folding braces,
called drag legs, which lock into place when the gear
is fully extended. The nose landing gear actuator
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incorporates an internal down lock to hold the gear in
the fully extended position. The two main landing
gears are held in the fully extended position by
mechanical hook and pin locks. The landing gear is
held in the up position by hydraulic pressure. The
power pack pressure switch and an accumulator that
is pre-charged with nitrogen to 800 + 50 psi control the
pressure. Gear doors are opened and closed through
a mechanical linkage connected to the landing gear.
The nose wheel steering mechanism is automatically
centered and the rudder pedals relieved of the steering
load when the landing gears are retracted. Air-oil type
shock struts, filled with compressed nitrogen and
hydraulic fluid, are incorporated with the landing gear.

a. Landing Gear Control Switch. Landing
gear system operation is controlled by a manually
actuated, wheel-shaped switch, placarded LDG GEAR
CONTROL UP / DN, located on the pilot's subpanel.
The control switch and associated relay circuits are
protected by a 2-ampere circuit breaker, placarded
LANDING GEAR RELAY, located on the pilot's
subpanel.

b. Landing Gear Down Position Indicator
Lights. Visual indication of landing gear position is
provided by three individual green GEAR DOWN
position indicator lights located on the pilot's subpanel.
Testing of the indicator lights is accomplished by
pressing the annunciator test switch. The circuit is
protected by a 5-ampere circuit breaker, placarded
LANDING GEAR IND, on the right sidewall circuit
breaker panel. Refer t Sheets 1 through
5, for the circuit breaker panels for the C-12R, C-12T3,
and C12F3 (OSA) (ANG) aircraft.

c. Landing Gear Position Warning Lights.
Two parallel-wired red indicator lights, located in the
LDG GEAR CONTROL switch handle, illuminate to
show that the gear is in transit or unlocked. The red
indicator lights in the handle also illuminate when the
landing gear warning horn is actuated. Both red
indicator lights indicate the same warning conditions,
but two are provided for a fail-safe indication in case
one bulb bums out. The circuit is protected by a
5-ampere circuit breaker, placarded LANDING GEAR
IND, on the right sidewall circuit breaker panel.

d. Landing Gear Warning Indicator Light Test
Switch. A test switch, placarded HDL LT TEST, is
located on the pilot's subpanel. When this test switch
is pressed, failure of the landing gear handle to
illuminate red indicates two defective bulbs or a circuit
fault. The circuit is protected by a 5ampere circuit
breaker, placarded LANDING GEAR WARN, on the
right sidewall circuit breaker panel.
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NOTE

The danger areas include the resultant increase in velocity and significant reduction in
temperature due to propeller wake.
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' GROUND IDLE
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EXHAUST DANGER AREA
(GROUND LEVEL)

% EXHAUST DANGER AREA
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PROPELLER DANGER AREA

Figure 2-4. Exhaust and Propeller Danger Areas
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Figure 2-5. Subpanels E (Sheet 1 of 8)
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Figure 2-5. Subpanels m(Sheet 2 of 8)
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Figure 2-5. Subpanels B (Sheet 3 of 8)
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Figure 2-5. Subpanels (Sheet 4 of 8)
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Figure 2-5. Subpanels (Sheet 5 of 8)
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Figure 2-5. Subpanels (Sheet 8 of 8)
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e. Landing Gear Warning System. The
landing gear warning system is provided to warn the
pilot that the landing gear is not down and locked
during specific flight regimes. Various warning modes
result, depending upon the position of the flaps.

With flaps in the UP or APPROACH positions
and either or both POWER levers retarded below
approximately 80% Nj, the warning horn will sound
and the landing gear switch handle indicator lights will
illuminate. Silence the horn by pressing the
WARNING HORN SILENCE switch, located on the left
POWER lever. However, the lights in the landing gear
switch handle cannot be canceled. The gear warning
silence switch is a magnetically held switch. Once
actuated it will stay in the UP position until both
POWER levers are advanced above 86% N;. The
landing gear warning system will be rearmed if both
POWER levers are advanced above 86% N;.

With the landing gear retracted and flaps beyond
the APPROACH position, the warning horn and
landing gear switch handle lights will be activated
regardless of the power setting. The horn cannot be
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silenced in this case, until either the landing gear is
lowered or the flaps are retracted to the UP or
APPROACH position.

f. Landing Gear Safety Switches. A safety
switch on each main landing gear shock strut controls
the operation of \arious aircraft systems that function
only during flight or only during ground operation.
These switches are mechanically actuated whenever
the main landing gear shock struts are extended
(normally after takeoff) or compressed (normally after
landing). The safety switch on the right main landing
gear strut deactivates the landing gear control circuits,
cabin pressurization circuits, and the flight hour meter
when the shock strut is compressed. This switch also
activates a downlock hook, preventing the landing
gear from being raised while the aircraft is on the
ground. The hook, which unlocks automatically after
takeoff, can be manually overridden by pressing down
on the red button, placarded DN LOCK REL, located
adjacent to the landing gear handle on the pilot's
subpanel. If the override is used, the landing gear
warning horn will sound intermittently and two parallel-
wired red indicator lights, located in the landing gear



control switch handle, will illuminate, provided the
battery switch is on. The safety switch on the left main
landing gear strut activates the left and right engine
ambient air shut-off valves when the strut is extended.

g. Landing Gear Alternate Extension. An
extension lever, placarded LANDING GEAR
ALTERNATE EXTENSION, is located on the floor
between the crew seats. Manually pumping the lever
lowers the landing gear. The hydraulic pump, which is
utilized to manually lower the gear, is located under

the floor.
WARNING

After an emergency landing gear extension
has been made, do not move any landing
gear controls or reset any switches or
circuit breakers until the aircraft is on
jacks. The failure may have been in the
gear-up circuit, which could cause the gear
to retract while the aircraft is on the
ground.

If for any reason the three green GEAR
DOWN indicator lights do not illuminate
(e.g., in case of an electrical system
failure), continue pumping until sufficient
resistance is felt to ensure that the gear is
down and locked. Do not stow the hand
pump handle. Stowing the handle will
release hydraulic pressure. |If the three
GEAR DOWN indicator lights are not
illuminated, the landing gear downlocks
may not be engaged and hydraulic
pressure may be the only thing holding the
landing gear down.

To engage the system, pull the LANDING GEAR
RELAY circuit breaker, located on the pilot's subpanel,
and ensure that the LDG GEAR CONTROL handle is
in the DN position. Remove the extension lever from
the securing clip and pump the lever up and down until
the three green GEAR DOWN indicator lights
illuminate. As the handle is moved, hydraulic fluid is
drawn from the hand pump suction port of the power
pack and routed through the hand pump pressure port
to the actuators. After an alternate extension of the
landing gear, ensure that the extension lever is in the
full down position prior to stowing the lever in the
retaining clip. When the lever is stowed, an internal
relief valve is actuated to relieve the hydraulic
pressure in the pump.

After a practice alternate extension, stow the
extension lever, reset the LANDING GEAR RELAY
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circuit breaker, and retract the gear in the normal
manner with the landing gear control handle.

h. Tires. The aircraft is equipped with dual 22 x
6.75 x 10, 8 ply rated, tubeless rim-inflation tires on
each main gear and a 22 x 6.75 x 10, 8 ply rated,
tubeless tire on the nose wheel.

i. Nose Wheel Steering System. The aircraft
is maneuvered on the ground by the nose wheel
steering system. Direct linkage from the rudder pedals
to the nose wheel steering linkage allows the nose
wheel to ke turned 12° to the left of center or 14° to
the right. When rudder pedal steering is augmented
by main wheel braking action, the nose wheel can be
deflected up to 48° either side of center. Shock loads,
which would normally be transmitted to the rudder
pedals, are absorbed by a spring mechanism in the
steering linkage. Retraction of the landing gear
automatically centers the nose wheel and disengages
the steering linkage from the rudder pedals. Refer to

CAUTION

Repeated application of brakes with
insufficient cooling time between
applications will cause a loss of braking
efficiency, and may cause brake failure,
wheel failure, tire blowout, or destruction
of wheel assembly by fire.

j- Wheel Brake System. The main wheels are
equipped with multiple-disc hydraulic brakes actuated
by master cylinders attached to the toe brake sections
of the rudder pedals. Brake fluid is supplied to the
system from a reservoir in the nose compartment.
Braking is permitted from either set of rudder pedals.
No emergency brake system is provided.

2-8. PARKING BRAKE.

Dual parking brake valves are installed below the
cockpit floor. Both valves can be closed
simultaneously by pressing both brake pedals in either
cockpit position to build up pressure, then pulling out
the handle, placarded PARKING BRAKE, on the
pilot's subpanel. Pulling the handle full out sets the
check valves in the system and any pressure being
applied by the toe brakes is maintained. The parking
brake is released when the brake handle is pushed in.
The parking brake may be set from either the pilot's or
copilot's position. The parking brake shall not be set
during flight.
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1. Ventilation Air Outlet 14. Rudder Pedals
2. Master Warning / Master Caution Switches 15. Foot Operated Microphone Switch
3. Engine Fire Detection / Extinguisher Switch 16. Passenger Manual Oxygen Control Handle
Indicators 17. Control Pedestal Extension

4. Crew Oxygen Masks 18. Oxygen On / Off Control Handle
5. Overhead Control Panel 19. Control Pedestal
6. Electrical Equipment Gauges 20. Caution / Advisory Annunciator Panel
7. Standby Magnetic Compass 21. Parking Brake Handle
8. Warning Annunciator Panel 22. Left Sidewall Circuit Breaker Panel
9. Cockpit Voice Recorder Microphone 23. ELT Transmit Indicator Light and Control
10. Storm Window Switch
11. Right Sidewall Circuit Breaker Panel 24. Free Air Temperature Indicator
12. Headset Jacks 25. Fuel Management Panel
13. Alternate Static Air Source Selector Control
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2-9. ENTRANCE AND EXIT PROVISIONS.

NOTE

Two keys are provided in the loose tools
and equipment bag. Both keys fit the locks
on the cabin door, emergency hatch,
tailcone access door, and the right and left
nose avionics compartment doors.

a. Cabin Door.

CAUTION

Structural damage may occur if more than
one person is present on the airstair cabin
door at one time. The door is weight
limited to 300 pounds.

An airstair cabin door, hinged at the bottom,
provides a stairway, for normal and emergency
entrance and exit. Refer td Figure 2-8] In the closed
position, the door becomes an integral part of the
cargo door. The cabin door is provided with steps, two
of which fold flat against the door in the closed
position. A step folds down over the doorsill when the
door opens to provide a platform (step) for door seal
protection. &) A plastic-encased cable provides
a handhold and support for the door in the open
position and a convenience for closing the door from
inside. Two plastic-encased cables provide a
handhold and support for the door in the open position
and a convenience for closing the door from inside. A
hydraulic damper permits the door to lower gradually
during opening. A rubber seal around the door seals
the pressure vessel while the aircraft is in flight. The
door locking mechanism is by either of the two
mechanically interconnected handles, one inside and
the other outside the door. When either handle is
rotated, three rotating cam-type latches on either side
of the door capture posts mounted on the cargo door.
A button adjacent to the door handle must be pressed
before the handle can be rotated to open the door. A
bellows behind the button is inflated when the aircraft
is pressurized to prevent accidental unlatching and/or
opening of the door. A placard adjacent to the window
instructs the operator that the safety lock arm is in
position around the bellows shaft that indicates a
properly locked door. Pushing the red button adjacent
to the window will illuminate the inside door
mechanism. A DOOR UNLOCKED annunciator
on the caution/advisory panel will illuminate if the door
is not closed and all latches fully locked. m A DOOR
UNLOCKED warning light on the caution/advisory
panel will illuminate if the door is not closed and all
latches fully locked. The cabin door opening is
21.5 inches wide by 46.0 inches high.
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b. Cargo Door. A swing-up cargo door, hinged
at the top, provides access for loading cargo or bulky
items. Refer td Figure 2-8] The cargo door opening is
52.0inches wide by 52.0inches high. After initial
opening force is applied, gas springs will completely
open the cargo door automatically. The door is
counter-balanced and will remain in the open position.
A door support rod is used to hold the door in the open
position, and to aid in overcoming the pressure of the
gas spring assemblies when closing the door. Once
closed, the gas springs apply a closing force to assist
in latching the door. A rubber seal around the door
seals the pressure vessel while in flight. The door
locking mechanism is operated only from inside the
aircraft, and is operated by two handles, one in the
bottom forward portion of the door and the other in the
upper aft portion of the door. When the upper aft
handle is operated per placard instructions, cam-type
latches (two on the forward side of the door and two
on the aft side) rotate, capturing posts mounted on the
fuselage side of the door opening. The bottom handle,
when operated per placard instructions, actuates four
pin-lug latches across the bottom of the door. A button
on the upper aft handle must be pressed before the
handle can be released to open or latch the door. A
latching lever on the bottom handle must be lifted to
release the handle before the lower latches can be
opened. These act as additional aids in preventing
accidental opening or unlatching of the door. The
cabin and cargo doors are equipped with dual sensing
circuits to provide the crew with remote indication of
cabin/cargo door security. An annunciator, placarded
DOOR UNLOCKED, will illuminate if the cabin or
cargo door is open and the battery switch is on. If the
battery switch is off, the annunciator will illuminate only
if the cabin/cargo door is not securely closed and
latched. The cabin/cargo door sensing circuit receives
power from the hot battery bus.

CAUTION

When operating the cargo door, ensure
that the cabin door is closed and locked.
Operating the cargo door while the cabin
door is open may damage the door hinge
and adjacent structure.

To prevent damage to the mechanism,
avoid side loading of the gas springs.

(1) Opening the Cargo Door.

1. Handle Access Door (lower forward
corner of door) — Unfasten and open.

2. Handle — Lift hook and move to OPEN
position.

3. Handle Access Door — Secure.
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Figure 2-8. Cabin and Cargo Doors
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10.

Handle Access Door (upper aft corner
of door) — Unfasten and open.

Handle — Press button and lift to
OPEN position, then latch in place.

Handle Access Door — Secure.

Door Support Rod — Attach one end to
cargo door ball stud (on forward side
of door).

Support Rod Detent Pin — Check in
place.

Cabin Doorsill Step — Push out and
allow cargo door to swing open. Gas
springs will automatically open the
door.

Door Support Rod — Attach free end to
ball stud on forward fuselage
doorframe.

(2) Closing the Cargo Door.

CAUTION

To prevent damage to the mechanism,
avoid side loading of the gas springs.

1.

Door Support Rod — Detach from
fuselage door frame ball stud, then
firmly grasp free end of rod while
exerting downward force to overcome
the  pressure of gas  spring
assemblies, then remove support rod
from door as gas spring assemblies
pass the over-center position.

Cargo Door — Pull closed, using finger
hold cavity in fixed cabin doorstep.

Handle Access Door (upper aft corner
of door) — Unfasten and open.

Handle — Press button and pull handle
down until it latches in closed position.

Handle Access Door — Secure.

Handle Access Door (lower forward
corner of door) — Unfasten and open.

Handle — Move to full forward position.

Safety Hook - Check locked in
position by pulling aft on handle.
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9. Handle Access Door — Secure.

c. Door Unlocked Annunciator. As a safety
precaution, two flashing yellow MASTER CAUTION
annunciators in the glareshield and a steadily
illuminated DOOR UNLOCKED vyellow caution
annunciator on the caution/ advisory panel indicate the
cabin door is not closed and locked. The two
5-ampere circuit breakers, placarded ANN POWER
and ANN IND, located on the right sidewall circuit
breaker panel protect this circuit,[Figure 2-6]

d. Cabin Emergency Exit Hatch. The cabin
emergency hatch, placarded EXIT — PULL, is located
on the right cabin sidewall just aft of the copilot's seat.
The hatch may be released from the inside with a pull-
down handle. A flush-mounted, pull out handle allows
the hatch to be released from the outside. The hatch
is of the non-hinged plug type that removes completely
from the frame when the latches are released. The
hatch can be key locked from the inside b prevent
opening from the outside. The inside handle will
unlatch the escape hatch, whether or not it is locked,
by overriding the locking mechanism. The keylock
should be unlocked prior to flight to allow removal of
the escape hatch from the outside in the event of an
emergency. The key remains in the lock when the
hatch is locked and can be removed only when the
hatch is unlocked. The key slot is in the vertical
position when the hatch is unlocked. Removal of the
key from the lock before flight assures the pilot that the
hatch can be removed from the outside if necessary.

2-10. WINDOWS.

a. Cockpit Windows. The pilot and copilot
have side windows, a windshield, and storm windows,
which provide visibility from the cockpit. The storm
windows may be opened on the ground or during
unpressurized flight.

b. Cabin Windows. The outer cabin windows,
constructed of two-ply stretched acrylic, are of the
pressure type and are an integral part of the pressure
vessel. Each cabin window is equipped with a pull
down shade that allows individual adjustment of
outside light transmission.

2-11. SEATS.

a. Pilot’'s and Copilot's Seats. The controls for
vertical height adjustment and fore and aft travel are
located under each seat. Refer to Figure 29.] The
forward and aft adjustment handle is located beneath
the lower front inboard corner of each seat. Pulling up
on the handle allows the seat to move fore or aft. The
height adjustment handle is located beneath the lower
front outboard corner of each seat. Pulling up on the
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handle allows the seat to move up and down. Both
seats have moveable headrests and armrests that will
raise and lower for access to the cockpit. Handholds
on either side of the overhead panels and a foldaway
protective pedestal step are provided for pilot and
copilot entry into the cockpit. For the storage of maps
and the operator's manual, pilot's and copilot's seats
have an inboard-slanted, expandable pocket affixed to
the lower portion of the seat back. Pocket openings
are held closed by shock cord tension.

b. Pilot's and Copilot's Seat Belts and
Shoulder Harnesses. The pilot's and copilot's seats

Adjustable Headrest
Seat Belt/Shoulder Harness Buckle

Moveable Armrest
Seat Height Adjustment (Pilot)
Fore and Aft Adjustment (Copilot)

NS

are each equipped with a lap-type seat belt and
shoulder harness connected to an inertia reel. The
shoulder harness belt is of the Y configuration with the
single strap being contained in an inertia reel attached
to the base of the seat back. The two straps are worn
with one strap over each shoulder and fastened by
metal loops into the seat belt buckle. The inertia reel
keeps the harness snug but will allow normal
movement required during flight operations. The
inertia reel is designed with a locking device that will
secure the harness in the event of sudden forward
movement or an impact action.

5

5. Seat Fore and Aft Adjustment (Pilot)
Height Adjustment (Copilot)
6. Expandable Map Pocket

Figure 2-9. Pilot’s and Copilot’s Seats
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Section Il. EMERGENCY EQUIPMENT

2-12. DESCRIPTION.

The equipment covered in this section includes
all emergency equipment, except that which forms part

of a complete system. For example, landing gear
system, etc. describes the operation of
emergency exits and location of all emergency
equipment.

2-13. HAND-OPERATED FIRE EXTINGUISHER.

WARNING

Avoid repeated or prolonged exposure to
high concentrations of monobromo-
trifluoromethane (CF3Br) or decomposition

products. The liquid shall not be allowed
to come into contact with the skin, as it
may cause frostbite or low temperature
burns because of itsvery low boiling point.

One hand-operated fire extinguisher is mounted
below the pilot's seat and a second extinguisher is
located in the left cabin sidewall, aft of the cabin door.
They are of the monobromotrifluoromethane (CF3Br)
type. Each extinguisher is charged to a pressure of
150 to 170 psi and emits a forceful stream. Use an
extinguisher with care within the limited area of the
cabin to avoid severe splashing.

NOTE

Engine fire extinguisher
described in Section Ill.

systems are

Section Ill. ENGINES AND RELATED SYSTEMS

2-14. ENGINES.

Two PT6A-42 turboprop engines, rated at 850
SHP each, power the aircraft. Refer td_Figure 2-10]
Each engine is equipped with a hydraulically
controlled, reversible, constant-speed, four-blade, full-
feathering propeller. The engines are reverse-flow
free turbines, and each employs a three-stage axial
compressor and a single-stage centrifugal compressor
in combination, driven by the gas generator turbine.
The gas generator turbine and the two power turbines
are in line and have opposite rotations. The power
turbines are connected through planetary reduction
gearing to a flanged propeller shaft. The oil tank, filler
cap and dipstick are an integral part of the engine.

NOTE

The engine anti-ice system (ice vanes)
should be on (extended) for all ground
operations to minimize ingestion of ground
debris. Turn off engine anti-ice (retract ice
vanes) to maintain engine temperatures
within limits.

The ram air supply enters the lower portion of
the nacelle and is drawn in through the aft protective
screens. The air is then routed into the compressor.
After the air is compressed, it is forced into the annular

combustion chamber and mixed with fuel that is
sprayed in through 14 nozzles mounted around the
gas generator case. A capacitance discharge ignition
unit and two spark igniter plugs are used to start
combustion. After combustion, the exhaust passes
through the compressor turbine and two stages of
power turbines, then is routed through two exhaust
ports near the front of the engine. A pneumatic fuel
control system schedules fuel flow to maintain power
set by the gas generator POWER lever. The
accessory drive at the aft end of the engine provides
power to drive the fuel pumps, fuel control, oil pump,
refrigerant compressor (right engine), starter/
generator, and the tachometer generator. The
reduction gearbox forward of the power turbine
provides gearing for the propeller and drives the

propeller tachometer generator, the propeller
overspeed governor, and the propeller primary
governor.

2-15. ENGINE COMPARTMENT COOLING.

The forward engine compartment, including the
accessory section, is cooled by air that enters around
the exhaust stack cutouts and through the gap
between the propeller spinner and forward cowling,
and exhausts through louvers in the upper forward and
aft cowling.
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1. Primary Prop Governor 15. Fuel Boost Pump
2. Torque Pressure Transmitter 16. Air Conditioner Compressor Drive
3. Torque Pressure Switch 17. Air Conditioner Compressor
4. Torque Pressure Manifold (#2 Engine Only)
5. Exhaust Duct 18. Bleed Air Adapter
6. ITT Temperature Probe 19. Bleed Air Valve (Low Pressure)
7. Fire Detector Tube 20. P3 Air Line
8. Fuel Flow Divider Manifold 21. Engine Mount
9. Engine Mount Bolt 22. Ignition Exciter Plug
10. Engine Mount Truss Assembly 23. Dual Scavange Oil Tubes
11. Engine Air Intake Screen 24. Overspeed Governor
12. Ignition Exciter 25. Prop Deice Brush Block Bracket
13. Starter-Generator 26. Prop Reverse Linkage Lever

14. Fire Detector

Figure 2-10. Engine (Sheet 1 of 2)
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Fuel Control Unit

Fuel Control Unit Control Rod
Starter Generator Leads
Engine Driven Fuel Pump
Power Control Lever

Prop Interconnect Linkage (Aft)
Oil Pressure Transducer
Engine Mount

Fireshield

Trim Resistor Thermocouple
Prop Interconnect Linkage (Fore)
Prop Shaft

Prop Tach Generator (Ny)

Chip Detector
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53.
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35 36 37 38

44 43 42 41 40 39

Oil Pressure Tube

Fire Detector Tube

Fire Extinguisher Line

Ignition Exciter Plug

Engine Mount Bolt

Bleed Air Valve (High Pressure)
Linear Actuator

Engine Baffle And Seal Assembly
Fuel/Oil Heater

Tach Generator (Nq)

Drain Manifold

Overhead Breather Tube
Engine Truss Mounting Bolt

Figure 2-10. Engine (Sheet 2 of 2)
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2-16. AIR INDUCTION SYSTEMS — GENERAL.

Each engine and oil cooler receives ram air
ducted from separate air inlets located within the lower
section of the forward nacelle. Induction system
components protect the power plant from icing and
reduce the possibility of foreign object damage.

2-17. FOREIGN OBJECT DAMAGE CONTROL.

The engine has an integral air inlet screen
designed to obstruct objects large enough to damage
the compressor.

NOTE

The engine anti-ice system (ice vanes)
should be on (extended) for all ground
operations to minimize ingestion of ground
debris. Turn off engine anti-ice (retract ice
vanes) to maintain engine temperatures
within limits.

2-18. ENGINE ICE PROTECTION SYSTEMS m

a. Inertial Separator. An inertial separation
system is built into each engine air inlet to prevent
moisture particles from entering the engine inlet
plenum under icing conditions. A movable vane and a
bypass door are lowered into the air stream when
operating in visible moisture at 5 °C or colder, by
energizing electrical actuators with the switches,
placarded LEFT and RIGHT ENGINE ANTI-ICE ON /
OFF, located on the pilot's subpanel. The system
incorporates an electrical backup system that operates
identically to the main system. The back-up ice vane
system is controlled by two switches placarded LEFT
and RIGHT ACTUATOR MAIN / STANDBY, located
on the pilot's subpanel. If the main system fails,
placing the switch in the STANDBY position will allow
use of the back-up system. Electrical protection is
provided through two 5-ampere circuit breakers
placarded LEFT and RIGHT MN ENG ANTI-ICE and
two 5ampere circuit breakers, placarded LEFT and
RIGHT STBY ENG ANTI-ICE, located on the right
sidewall circuit breaker panel.

b. Engine Ice Protection Systems Operation.
The vane deflects the ram airflow slightly downward to
introduce a sudden turn in the airflow to the engine.
Because of their greater momentum the particles
continue undeflected and are discharged overboard.

Once the ice vane system is actuated, the
extended position of the vane and bypass door is
indicated by green annunciators, placarded L and R
ENG ANTI-ICE, located on the caution/advisory panel.
If for any reason the vane(s) do not attain the selected
position within 33 seconds, a yellow L or R ENG ICE
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FAIL annunciator will illuminate on the caution/
advisory panel. In this event, the appropriate LEFT or
RIGHT ACTUATOR switch should be placed in the
STANDBY position. Once the vane is successfully
positioned, using the standby system, the yellow
annunciator(s) will extinguish and the applicable green
LEFT or RIGHT ENG ANTI-ICE annunciator(s) will
illuminate.

c. Engine Anti-lce System.

(1) Air Inlet. A small duct, which faces into
the exhaust flow in the left exhaust stack of each
engine, diverts a small portion of the engine exhaust
gases to the engine air inlet lip. The gases are
circulated through the engine air inlet lip and then
exhausted through a duct in the right exhaust stack.
The continuous flow of hot engine exhaust gases
heats the engine air inlet lip, preventing the formation
of ice.

(2) Fuel Heater. An oil-to-fuel heat
exchanger, located in the engine accessory case,
operates continuously and automatically to heat the
fuel sufficiently to prevent ice from collecting in the fuel
control unit.

(3) Fuel Control Heat. The engine fuel
control unit is protected from icing by the fuel control
heater, which is actuated by movement of its
respective condition lever. The fuel control heater
circuit breaker, placarded LEFT and RIGHT FUEL
CONTROL HEAT, is located on the right sidewall
circuit breaker panel.

2-19. ENGINE ICE PROTECTION SYSTEMS [B&E.

a. Ice Vanes (Inertial Separator System). An
inertial separation system is built into each engine air
inlet to prevent moisture particles from entering the
engine inlet plenum under icing conditions. A movable
vane and a bypass door are lowered into the airstream
when operating in visible moisture at an OAT or SAT
of +5°C or colder (IOAT or TAT of +10°C or colder for
in flight) with the switches, placarded ICE VANE
EXTEND / RETRACT, located on the lower left
subpanel.

The vane deflects the ram airstream slightly
downward to induce a sudden turn in the airstream to
the engine causing the moisture particles to continue
undeflected, because of their greater momentum, and
to be discharged overboard.

While in the icing flight mode, the extended
position of the vane and bypass door is indicated by
green annunciator lights, L ICE VANE EXT and R ICE
VANE EXT.



When ice protection is not required, the vane
and bypass door are retracted out of the airstream by
placing the ice vane switches in the RETRACT
position. The green annunciator lights will extinguish.
Retraction should be accomplished at +15 °C and
above to assure adequate oil cooling. The vanes
should be either extended or retracted; there are no
intermediate positions.

If for any reason the vane does not attain the
selected position within 15 seconds, a yellow L ICE
VANE or R ICE VANE light illuminates on the
caution/advisory panel. In this event, a mechanical
backup system is provided, and is actuated by pulling
the T-handles just below the pilot's subpanel,
placarded ICE VANE EMERGENCY.

b. Manual Extension Pull Left Eng / Right
Eng. Airspeed reduction may be necessary to extend
the ice vanes manually. Once extended, normal
airspeed may be resumed.

CAUTION

Once the manual override system has been
engaged (i.e., anytime the manual ice vane
T-handle has been pulled), do not attempt
to electrically extend or retract the ice
vanes, even if the T-handle has been
pushed back in, until the override linkage
in the engine compartment has been
properly reset on the ground.

When the vane is successfully positioned with
the manual system, the yellow annunciator lights will
extinguish. The vane may then be retracted or
extended with the manual system. During manual
system use, the electric switch position must match
the manual handle position for a correct annunciator
readout.

2-20. ENGINE FUEL CONTROL SYSTEM.
a. Description. The basic fuel system for each

engine consists of an engine driven fuel pump, a fuel
control unit, a fuel flow divider, a dual fuel manifold, 14
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fuel nozzles, and a purge system. The fuel purge
system forces residual fuel from the manifolds to the
combustion chamber where it is consumed.

b. Fuel Control Unit. The fuel control unit is
mounted on the accessory case of the engine. The
unit is a hydro-pneumatic metering device that
determines the proper fuel flow schedule required for
the engine to produce the amount of power requested
by the relative position of the associated POWER
lever. The control of developed engine power is
accomplished by adjusting the speed of the engine-
gas generator (N1). N; speed is controlled by varying
the amount of fuel injected into the combustion
chamber through the fuel nozzles. Engine shutdown is
accomplished by moving the appropriate CONDITION
lever to the full aft FUEL CUTOFF position, which
shuts off the fuel supply.

2-21. POWER LEVERS.

CAUTION

Moving the POWER lever below the flight
idle gate without the associated engine
running may result in damage to the
reverse mechanism linkage.

The two POWER levers are located on the
control pedestal and are placarded POWER. Refer to
These levers regulate power in the
reverse, idle and forward ranges, operating so that
forward movement increases engine power. Power
control is accomplished through adjustment of the N;
speed governor in the fuel control unit. Power is
increased when N, RPM is increased. The POWER
levers also control propeller reverse pitch. Distinct
movement (pulling up and then aft on the POWER
lever) by the pilot is required for operation in the
ground fine and reverse ranges. Forward lever travel
range is designated INCR (increase), supplemented
by an arrow pointing forward. Lever travel range is
marked IDLE, LIFT, GROUND FINE, LIFT, and
REVERSE @] Lever travel range is marked IDLE,
LIFT, and REVERSE A placard below the lever slots
reads: CAUTION — REVERSE ONLY WITH ENGINES
RUNNING.
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Rudder Trim Control

Figure 2-11. Control Pedestal and Pedestal Extension B(Sheet 1of7)
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PEDESTAL EXTENSION (FORWARD HALF)

Alternate Landing Gear Extension
Pump Handle

Multifunction Display Control Panel

Weather Radar Control Panel

EFIS Control Panel

Flight Director Mode Selector

Flight Management System Control
Unit

Figure 2-11. Control Pedestal and Pedest

17. HF Transceiver Control Unit

18. Autopilot / Electric Trim /
EFIS Power Switch Panel
19. Autopilot Controller

al Extension B (Sheet 2 of 7)

14

15

16
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PEDESTAL EXTENSION

Cabin Pressurization Switch
Rudder Boost Switch
Cigarette Lighter

Cabin Pressurization
Controller

Transponder Control Panel
Assist Step

(AFT HALF)

26. Cockpit Voice Recorder
Control Unit

27. AM/FM (VHF/UHF)
Transceiver Control Unit

Figure 2-11. Control Pedestal and Pedestal Extension E (Sheet 3 of 7)
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1. Go Around Switch 7. Rudder Trim Control

2. Power Levers 8. Aileron Trim Control

3. Propeller Levers 9. Elevator Trim Control

4. Condition Levers 10. Landing Gear Warning Horn
5. Friction Lock Knobs Silence Switch (T3 and
6. Flap Switch modified F3)

Figure 2-11. Control Pedestal and Pedestal Extension (Sheet 4 0f 7)
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Flight Director/Mode Selector

MFD Control Panel

FMS-800 Control Panel Display Unit
Data Nav Control Panel

TCAS Control Panel

Transponder Control Panel

Fill Panel

Cockpit Voice Recorder Control Panel
Crash Data Recorder Annunciator

HF Radio Control Panel

. Miscellaneous Switch Panel
. Cabin Pressurization Controller
. Autopilot Control Panel

Figure 2-11. Control Pedestal and Pedestal Extension (Sheet 5 of 7)
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. Flight Director/Mode Selector

MFD Control Panel

FMS-800 Control Panel Display Unit
Data Nav Control Panel

TCAS Control Panel

Transponder Control Panel

Fill Panel

ELT Control Panel

Miscellaneous Switch Panel

Cabin Pressurization Controller
Autopilot Control Panel

Figure 2-11. Control Pedestal and Pedestal Extension (Sheet 6 of 7)
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. HF Control Panel
. Flight Director/Mode Selector
. TACAN Control Panel

DME Indicator
TACAN Indicator

. Transponder Control Panel

. Data Nav Control Panel

. Cockpit Voice Recorder Control Panel
. UHF Radio Control Panel

. Cabin Pressurization Controller

. Miscellaneous Switch Panel

. AP/FD Transfer Panel

. Autopilot Control Panel

Figure 2-11. Control Pedestal and Pedestal Extension (Sheet 7 of 7)
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2-22. CONDITION LEVERS.

The two CONDITION levers are located on the
control pedestal. Each lever starts and stops the fuel
supply, and controls the idle speed for its respective

engine. The levers have three placarded positions:
FUEL CUTOFF, LOW IDLE, and HIGH IDLE. In the
FUEL CUTOFF position, the CONDITION lever

controls the cutoff function of its engine-mounted fuel
control unit. From LOW IDLE to HIGH IDLE, they
control the governors of the fuel control units to
establish minimum fuel flow levels. LOW IDLE
position sets the fuel flow rate to attain approximately
61% N; and HIGH IDLE position sets the rate to attain
approximately 70% N. The POWER lever for the
corresponding engine can select N; from the
respective idle setting, up to maximum power. An
increase in low idle N; will be experienced at high field
elevation.

2-23. FRICTION LOCK KNOBS.

Friction drag of the engine and propeller control
levers is adjusted, as applicable, by four friction lock
knobs. The friction lock knobs, placarded FRICTION
LOCK, are located on the control pedestal. One knob
is below the propeller levers, one is below the
CONDITION levers, and two are below the POWER
levers. When a knob is rotated clockwise, the friction
increases opposing movement of the affected lever as
set by the pilot. Counterclockwise rotation of the knob
will decrease friction, thus permitting free and easy
lever movement.

2-24. ENGINE FIRE DETECTION SYSTEM.

a. Description B A fire detection system is
installed to provide an immediate warning in the event

of a fire or overtemperature in each engine
compartment. Refer to| Eigure 2-12| The system

consists of a temperature sensing cable for each
engine, two red warning annunciators, a test switch on
the copilot's left subpanel, and a 5-ampere circuit
breaker, placarded FIRE DET on the right sidewall
circuit breaker panel. The test switch, placarded TEST
SWITCH ENG FIRE SYSEXTR/L and DET R /L, is
located on the copilot's subpanel. When the test
switch is placed in the DET L or R position, the
corresponding L ENG FIRE or R ENG FIRE
annunciator on the warning annunciator panel and the
MASTER WARNING annunciators will illuminate and
flash.

T™M 1-1510-225-10

NOTE

The system may be tested on the ground
or in flight.

When a fire has been extinguished, if the
integrity of the system has not been destroyed, the
system will reset itself.

b. Description . A pneumatic fire
detection system[_Figure 2-13, is installed to provide
an immediate warning in the event of a fire or over-
temperature in the engine compartment. The main
element of the system is a temperature sensing cable
routed continuously throughout either engine
compartment, terminating in a responder unit. The
responder unit is mounted in each engine accessory
area on the upper left hand engine truss just forward of
the engine firewall. The responder unit contains two
sets of contacts: a set of integrity switch contacts for
continuity test functions of the fire detection circuitry,
and a set of alarm switch contacts which completes
the circuit to activate the fire warning system when the
detector cable senses an over-temperature condition
in critical areas around the engine.

The sensor cable consists of an outer tube filled
with an inert gas, and an inner hydride core that is
filled with an active gas. The gases within the tube
form a pressure barrier that keeps the contacts of the
responder integrity switch closed for fire alarm
continuity test functions. As the temperature around
the sensing cable increases, the gases within the tube
begin to expand. When the pressure from the
expanding gases reaches a preset point, the contacts
of the responder alarm switch close, causing the
respective ENG FIRE annunciator and flashing
MASTER WARNING lights to illuminate.

The fire warning system consists of two red
lenses placarded L ENG FIRE and R ENG FIRE,
located in the warning annunciator panel, two red
MASTER WARNING lights located on opposite sides
of the glareshield, and two responder units with
pneumatic sensors in the engine compartments.

An integrity switch that monitors the system is
held in the closed position. If the detector should
develop a leak, the loss of gas pressure would allow
the integrity switch to open and signal a lack of
detector integrity. The system then will not operate
during the system test function.
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DETAIL B

FIRE DETECTOR
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| Q |

OFF
TEST SWITCH
ENG FIRE SYS

DETAIL A

Figure 2-12. Engine Fire Detection System B
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L ENG FIRE

COCKPIT VOICE
RECORDER

TO TEST

FIRE DETECTOR
SENSOR LINE

FIRE DETECTOR
SENSOR LINE

A
OFF
TEST SWITCH

Figure 2-13. Engine Fire Detection System

Testing system integrity, availability of power,
and the alarm lights, (L and R ENG FIRE and
MASTER WARNING) is accomplished by a single
rotary switch located on the copilot's left subpanel.
The switch, placarded TEST SWITCH FIRE DET OFF
/ RH/LH. OFF is at the six o'clock position, RH at the
three dclock and LH at the one-thirty position. At both
the RH and LH positions, electrical current flows from
a 5 amp circuit breaker placarded FIRE DET located
on the right side circuit breaker panel, through the
engine fire detector circuitry to the integrity switch
contacts in the respective responder unit, causing the
alarm lights to illuminate, thereby assuring the crew
that the detector is operational. If the circuit breaker
opens, the system will not operate during test, or
activate the annunciator lights if the detector cable
senses an over-temperature condition. The system
may be tested either pre/post flight, or in flight as
desired.

c. Description N[ej. The ANG fire
detection system, consists of three
photoconductive cells for each engine; a control
amplifier for each engine; two red warning lights on the

warning annunciator panel, L ENG FIRE and R ENG
FIRE; a test switch on the copilot's left subpanel; and a
circuit breaker placarded FIRE DET on the right side
panel. The six photoconductive cell flame detectors
are sensitive to infrared radiation. They are positioned
in each engine compartment so as to receive both
direct and reflected rays, thus monitoring the entire
compartment with three photocells.

Conductivity through the photocell varies in
direct proportion to the intensity of the infrared
radiation striking the cell. As conductivity increases,
the amount of current from the electrical system
flowing through the flame detector increases
proportionally.  To prevent stray light rays from
signaling a false alarm, a relay in the control amplifier
closes only when the signal strength reaches a preset
alarm level. When the relay closes, the appropriate
left or right warning annunciators illuminate. When the
fire has been extinguished, the cell output voltage
drops below the alarm level and the relay in the control
amplifier opens. No manual resetting is required to
reactivate the fire detection system.
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PRESS
TO TEST

FIRE DETECTORS

Figure 2-14. Engine Fire Detection System

The test switch is on the copilot's left subpanel,
and is placarded TEST SWITCH FIRE DET OFF /1 /2
/ 3. The three test positions for the fire detector
system are located on the right side of the switch (1 / 2
/ 3). When the switch is rotated from OFF (down) to
any one of these three positions, the output voltage of
a corresponding flame detector in each engine
compartment is increased to a level sufficient to signal
the amplifier that a fire is present. The following
should illuminate: the flashing red pilot and copilot
MASTER WARNING lights, and the red warning
annunciator panel lenses placarded L ENG FIRE and
R ENG FIRE. The system may be tested either on the
ground or in flight. The TEST SWITCH should be
placed in all three positions, in order to \erify that the
circuitry for all six fire detectors is functional. Failure of
all the fire detection system annunciators to illuminate
when the TEST SWITCH is in any one of the three fire
detector test positions indicates a malfunction in one
or both of the two detector circuits (one in each
engine) being tested by that particular position of the
TEST SWITCH.
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2-25. ENGINE FIRE EXTINGUISHER SYSTEM ﬁ

NOTE

There is no fire extinguisher system on the
C-12 T3/ F3 model aircraft.

a. Description. The engine fire extinguisher
system consists of a supply cylinder, an explosive
squib, and a valve located in each of the main gear
wheel wells. Refer to[Figure 2-15.] A gauge calibrated
in psi is provided on each supply cylinder for
determining the level of charge. The extinguishing
agent charge level should be checked during each
preflight. When fired, the explosive squib opens the
valve, releasing all of the pressurized extinguishing
agent into a plumbing network. The plumbing network
terminates in spray nozzles, strategically located in the
probable fire areas of the engine compartment, which
distribute the extinguishing agent.
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Figure 2-15. Engine Fire Extinguisher System B
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b. Operation. The fire extinguisher control
switch-indicators, which are used to discharge the
extinguisher system, are located on the glareshield at
each end of the warning annunciator panel. Each
push to activate switch-indicator consists of three
annunciators. A red annunciator placarded D,
indicates that the system has been discharged, a
green annunciator, placarded OK, is provided for
system test. To discharge the extinguisher, raise the
safety wired clear plastic cover and press the ENG
FIRE PUSH TO EXT switch-indicator. These controls
receive power from the hot battery bus. The fire
extinguisher will be completely expended upon
activation. The yellow D annunciator will illuminate
and remain illuminated, regardless of battery switch
position until the pyrotechnic cartridge has been
replaced.

c. Fire Extinguisher TEST SWITCH. The fire
extinguisher system test switch is used to test the
circuit integrity of the fire extinguishing system. During
preflight, the pilot should rotate the TEST SWITCH to
the EXT R and EXT L positions and verify the
illumination of the yellow D annunciator and the green
OK annunciator on each fire extinguisher activation
switch on the glareshield.

d. Fire Extinguisher Pressure Gauge. A
gauge, calibrated in psi, is provided on each fire
extinguisher supply cylinder for determining the level
of charge. The gauges should be checked during
preflight. Refer to[Table 2-1] for appropriate pressure.

2-26. OIL SUPPLY SYSTEM.

CAUTION

Maximum allowable oil consumption is
1 quart in 5hours of engine operation.

a. Engine Oil Tank. The engine oil tank is
integral with the air-inlet casting located forward of the
accessory gearbox. An external line from the high-
pressure pump supplies oil for propeller operation and
lubrication of the reduction gearbox and engine
bearings. Two scavenge lines return oil to the tank
from the propeller reduction gearbox. A non-
congealing, external oil cooler keeps the engine oil
temperature within operating limits. The capacity of
each engine oil tank is 2.5 U.S. gallons. The total

system capacity for each engine, which includes the oil
tank, oil cooler, lines, etc., is approximately 3.5 U.S.
gallons. A dipstick attached to the oil filler cap
indicates the oil level. Oil grade, specifications, and
servicing points are described in Section XII,
Servicing, Parking, and Mooring.

b. Engine Oil System. The oil system of each
engine is coupled to an oil cooler unit (radiator) of fin-
and-tube design. The oil cooler unit, located in the
lower aft nacelle below the engine air intake, is the
only airframe-mounted pan of the oil system. Each oil
cooler incorporates a thermal bypass valve that assists
in maintaining oil at the proper temperature range for
engine operation.

2-27. ENGINE IGNITION SYSTEM.

a. Description. The basic ignition system for
each engine consists of a solid-state ignition exciter
unit, two igniter plugs, two shielded ignition cables,
pilot controlled IGNITION AND ENGINE START
switches, and the ENG AUTO IGNITION switches.
Placing either ENGINE START switch to the ON
position will cause the respective engine to motor and
igniter plugs to spark, igniting the fuel/air mixture
sprayed into the combustion chamber by the fuel
nozzles. The ignition system is activated for ground
and air starts, but is switched off after combustion light
up.

b. Ignition and Engine Start Switches. Two
three-position toggle switches, placarded IGNITION
AND ENGINE START LEFT / RIGHT ON / OFF
STARTER ONLY, are located on the pilot's subpanel.
These switches will initiate starter motoring and
ignition in the ON position, or will motor the engine in
the STARTER ONLY position. The ON switch position
completes the starter circuit for engine rotation,
energizes the igniter plugs for fuel combustion, and
activates the respective L IGNITION ON or R
IGNITION ON annunciator on the caution/advisory
annunciator panel. The center switch position is OFF.
Two 5-ampere circuit breakers on the left sidewall
circuit breaker panel, placarded LEFT
and RIGHT IGNITOR POWER, protect the ignition
circuits. Two 5-ampere circuit breakers on the left
sidewall circuit breaker panel, placarded LEFT and
RIGHT START CONTROL, protect the starter control
circuits.

Table 2-1. Engine Fire Extinguisher Gauge Pressure

TEMP°Cc| -40 -29 -18 -06 04 16 27 38 48
PSI 190 220 250 290 340 390 455 525 605
to to to to to to to to to

240 275 315 365 420 480 550 635 730
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2-28. AUTO IGNITION SYSTEM.

If armed, the auto ignition system automatically
energizes both igniter plugs of either engine, should an
accidental flameout occur. The system is not essential
to normal engine operation, but is used to reduce the
possibility of power loss due to icing or other
conditions. Each engine has a separate ENG AUTO
IGNITION control switch and a green annunciator,
LEFT IGNITION ON and RIGHT IGNITION ON,
located on the caution/advisory annunciator panel.
Auto ignition is accomplished by energizing both
igniter plugs in each engine.

NOTE

The system should be turned OFF during
extended ground operation to prolong the
life of the igniter plugs.

a. Auto Ignition Switches. Two switches
located on the pilot's subpanel, each placarded ENG
AUTO IGNITION ARM / OFF LEFT / RIGHT, control
the auto ignition systems. The ARM position initiates
a readiness mode for the auto ignition system of the
corresponding engine. The system is disarmed when
in the OFF position. The corresponding 5-ampere
LEFT or RIGHT IGNITOR POWER circuit breaker on
the left sidewall circuit breaker panel protects each

circuit. Refer tg Fiqure 2-16

b. Auto Ignition Annunciators. If an armed
auto ignition system changes from a ready condition to
an operating condition (energizing the igniter plugs in
the engine) the corresponding engine's green L or R

T™M 1-1510-225-10

that the igniters are energized. The auto ignition
system is triggered from a ready condition to an
operating condition when engine torque drops below
approximately 20%. Therefore, when an auto ignition
system is armed, the igniters will be energized
continuously during the time when an engine is
operating at a level below approximately 20% torque.

2-29. ENGINE STARTER-GENERATORS.

One starter-generator is mounted on the
accessory drive section of each engine. Each starter-
generator is able to function either as a starter or as a
generator. In the starter function, 24 Vdc is required to
power rotation. In the generator function, each unit is
capable of 250 amperes dc output. When the starting
function is selected, the starter control circuit receives
power from either the aircraft battery or an external
power source through the respective 5ampere LEFT
or RIGHT START CONTROL circuit breaker, located
on the left sidewall circuit breaker panel. When the
generating function is selected, the starter-generator
provides electrical power.

2-30. ENGINE INSTRUMENTS.

The engine instruments are arranged vertically
near the center of the instrument panel. Refer to
Sheets 1 through 8. The circuit breakers
for all engine instruments are located on the left
sidewall circuit breaker panel. All engine instrument
circuit breakers are fed through the 7 1/2-ampere
LEFT and RIGHT ENG INSTR POWER circuit
breakers located on the right sidewall circuit breaker

IGNITION ON annunciator will illuminate, indicating panel.
— e . _ e
FIRE AUX FIRE opr_m\
VHA?_LVLE S‘I;’AB:A%BY TgAg OTY pRAERSS CFROSS PRESS OTY RANS STANDBY WALL
E TREWALL U E WARN EED HARN FER PUMP VALVE FIREHALL
SHUTOFF SHUTOFF
VALVE VALVE
CLOSED CLOSED
W LEFT FUEL SYSTEM RIGHT WL
ENGINE INSTRUMENTS
NO 3 LEFT LEFT LEFT NO 3

AP‘
PROP MOTOR CONTROL

IGNITOR START
FEEDERS DEICE  PpRroP PROP POWER  CONTROL FEEDERS

.0‘0000

NO.4 RIGHT CONTROL GOV RIGHT RIGHT NO.4

\\§

Q’QQQ’Q

PROP TURBINE FUEL OIL  OIL
TOROUE TacH  TACH  FLOW PRESS TEMP
RIGHT

JJ

Figure 2-16. Left Sidewall Circuit Breaker Panel
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. Vertical Gyro FAST ERECT Switch
. Airspeed Indicator
. Electronic Attitude Director Indicator (EADI)

MASTER WARNING Switch-Indicator
MASTER CAUTION Switch-Indicator
EFIS Switch-Indicators

. Altitude / Vertical Speed Indicator / Control
. Interstage Turbine Temperature Gauges
. Engine Fire Detection / Extinguisher Switch-

Indicators

. Torquemeters

11.
12.
13.
. Oil Temperature / Pressure Gauges
15.
16.
17.
18.
19.
20.
21.

:T‘OPSYN @ ’
oFF %
\T ®
16 15 14 13 12

Propeller Tachometers
Turbine Tachometers
Fuel Flowmeters

Propeller Synchroscope

Propeller Synchrophaser Control Switch
Electronic Horizontal Situation Indicator (EHSI)
Radio Magnetic Indicator

Turn and Slip Indicator

EFIS Auxiliary Power Control Panel

Compass Slaving Control Panel

Figure 2-17. Instrument Panel B (Sheet 1 of 8)
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Warning Annunciator Panel
Annunciator Test Switch

Audio Control Panel

Cockpit Voice Recorder
Microphone

Engine Trend Monitor System
Communications Transceiver
Control Unit

Navigation Receiver Control Unit
ADF Receiver Control Unit

30.
3L
32.
33.
34.

Standby Altimeter
Multifunction Display
Standby Attitude Indicator
Transponder Control Panel
Navigation / TACAN Receiver
Control Unit

Figure 2-17. Instrument Panel a (Sheet 2 of 8)
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. Battery Temperature Test Switch

. Airspeed Indicator

. Electronic Attitude Director Indicator
. Master Warning Switch - Indicator

Master Caution Switch Indicator

. Altimeter

AP / FD Annunciator Panel

Torquemeter

Indicator/
Switch

GCAS GS Indicator

Propeller Tachometers

. Interstage Turbine Temperature Gauges
. Turbine Tachometers (N1)

19

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24.
25.
26.

18 17 16 15 14 13

Fuel Flowmeters

Oil Temperature / Pressure Gauges
Propeller Synchroscope

Propeller Synchrophaser Control Switch
Standby Attitude Indicator

TCAS Display

Electronic Horizontal Situation Indicator
Vertical Gyro Fast Erect Switch 1 and 2
Turn and Slip Indicator

Gyro COMPASS SLAVE/ INCR/ DECR
Switches

Reversionary Switch

EFIS Power Switches

Battery Temperature Indicator

Figure 2-17. Instrument Panel (Sheet 3 of 8)
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VHF Comm 1 and 2

Cockpit Voice Recorder Only
ARC-210 Volume Control

Warning Annunciator Panel
Auxiliary Power Switch

Altitude Alert Display

Audio Control Panel

KLN 90B Annunciator Panel
Vertical Speed Indicator

)
STORMSCOPE AND RADAN

36

36.
37.
38.
39.
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42.
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Stormscope

Engine Trend Motoring System
DME Volume Control

Marker Beacon Volume and Sensing
Navigation Receiver Control Unit
Weather Radar

KLN-90B

ADF Receiver Control Unit

Figure 2-17. Instrument Panel (Sheet 4 of 8)
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. Standby Attitude Indicator
. Battery Temperature Indicator
Radio Magnetic Indicator
. Battery Temperature Test Switch
. Airspeed Indicator
. Attitude Direction Indicator

. Flight Director/Mode Selector

. Master Warning Switch / Indicator

. Master Caution Switch / Indicator

10. AP FD 1 & 2 Annunciators

11. Marker Beacon/WPT Annunciator Panel
12. Comparator Annunciator Panel

13. GCAS PULL UP/Test Switch

14. GCAS Below GS Indicator

15. Altimeter

16. Interstage Turbine Temperature Gauges
17. Cockpit Voice Recorder

18. Approach Plate Bright Switch

19. Torquemeters

20. Propeller Tachometers

21. VHF Comm Radio

22. VHF Nav Radio

23.
24.

25.
26.
27.
28.
29.
30.
31
32.
33.
34.

35.
36.
37.
38.
39.

40.

22
Fuel Flowmeters

Automatic Direction Finder (ADF)
Controller

Turbine Tachometer N;

Oil Temperature/Pressure Gauges
Propeller Synchroscope

Propeller Synchrophaser Control Switch
Radio Altimeter Indicator

Vertical Speed Indicator

Horizontal Situation Indicator (HSI)

No 1 Vert Gyro Fast Erect Switch

HSI Dim Switch

No. 1 Compass Gyro Free / Slave Increase
/ Decrease Switch

Annunciator Bright/ Dim Switch

HSI Source Selector Switches

Turn and Slip Indicator

RMI Needle Selection Switch

Standby Attitude Reference Annunciator
Panel

Standby Attitude Reference Power Switch

Figure 2-17. Instrument Panel (Sheet 5 of 8)
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41. Auxiliary Power Annunciator

42. Altitude Select Controller

43. Warning Annunciator Panel

44. Warning Annunciator Panel Test Switch
45. Audio Control Panel

46. TAS / SAT / TAT Indicator

47. Stormscope

48. Engine Trend Monitor System

49. DME Channel Select Switch / Volume
50. Marker Beacon Hi-Low Sensor / Volume Switches
51. Weather Radar

52. KLN-90B (GPS)

53. KLN-90B External Annunciator Panel

Figure 2-17. Instrument Panel (Sheet 6 of 8)
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Automatic Direction Finding (ADF) Control
Turbine Tachometers (N;)

Fuel Flowmeters

Oil Temperature/Pressure Gauges
Vertical Speed Indicator

Propeller Synchroscope

Propeller Synchrophaser Control Switch
Stormscope

Horizontal Situation Indicator

Radio Magnetic Indicator (RMI)

Standby Attitude Reference Indicator
Needle Selector Switch

No. 1 Vert Gyro Fast Erect Switch

No. 1 Compass Gyro Free / Slave Increase /
Decrease Switch

HSI Source Selector Switches

On / Off Switch

HSI Dim Switch
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Figure 2-17. Instrument Panel (Sheet 7 of 8)
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37. Auxiliary Power Switch

38. Altitude Select Controller

39. Warning Annunciator Panel

40. Warning Panel Test Switch

41. Audio Control Panel

42. TACAN Indicator

43. Radio Altimeter Indicator

44, Engine Trend Monitoring System

45. Marker Beacon Hi-Low Sensor Switch / Volume
46. DME Channel Select Switch / Volume
47. Weather Radar

48. KLN-90B GPS

49. GPS External Annunciators

Figure 2-17. Instrument Panel &) (YN[ (Sheet 8 of 8)
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a. Engine Instruments [8.

(1) Interstage Turbine Temperature (ITT)
Indicators. The two ITT gauges on the instrument
panel are calibrated in degrees Celsius ¢C). Each
gauge is connected to thermocouple probes located in
the hot gases between the turbine wheels. The
gauges indicate the temperature between the
compressor turbine and power turbine section for the
corresponding engine. Individual 5-ampere circuit
breakers, placarded ITT LEFT / RIGHT, located on the
left sidewall circuit breaker panel, protect the
interstage turbine temperature gauge circuits.

(2) Engine Torquemeters. Two torquemeters
on the instrument panel indicate torque in percent of
maximum being applied to the propeller shaft of the
respective engine. Individual 5-ampere circuit
breakers, placarded TORQUE LEFT / RIGHT located
on the left sidewall circuit breaker panel, protect the
torquemeter's circuits.

(3) Turbine Tachometers. Two tachometers
on the instrument panel indicate compressor turbine
RPM (N,) for the respective engine as a percentage of
maximum gas generator RPM. Each instrument is
slaved to a tachometer generator attached to the
respective engine. Individual 5-ampere circuit
breakers, placarded TURBINE TACH LEFT / RIGHT,
located on the left sidewall circuit breaker panel,
protect the turbine tachometer circuits.

(4) Fuel Flow Indicators. Two gauges on the
instrument panel indicate the race of flow for
consumed fuel as measured by sensing units coupled
into the fuel supply lines of the respective engines.
The fuel flow indicators are calibrated in increments of
hundreds of pounds per hour. Individual Sampere
circuit breakers, placarded FUEL FLOW LEFT /
RIGHT located on the left sidewall circuit breaker
panel, protect fuel flow indicator circuits.

(5) Oil Pressure / Oil Temperature Indicators.
Two gauges on the instrument panel indicate oil
pressure in psi and oil temperature in °C. Qil pressure
is taken from the delivery side of the main oil pressure
pump. A thermal sensor unit that senses the
temperature of the oil as it leaves the delivery side of
the oil pressure pump transmits oil temperature. Each
gauge is connected to pressure and temperature
transmitters installed on the respective engine.
Individual 5-ampere circuit breakers, placarded OIL
PRESS LEFT / RIGHT, located on the left sidewall
circuit breaker panel protect the oil pressure circuits.
Individual 5-ampere circuit breakers, placarded OIL
TEMP LEFT / RIGHT, located on the left sidewall
circuit breaker panel, protect the oil temperature
circuits.
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b. Engine Instruments () .

(1) Two ITT gauges on the instrument panel
are calibrated in °C. Each gauge is connected to
thermocouple probes located in the hot gases between
the turbine wheels. The gauges register the
temperature present between the compressor turbine
and power turbine for the corresponding engine. The
indicator display is a 1 alphabetic, 3 1/2 numeric
character digital display and a 41 segment bar graph
display. The bar graph display is nonlinear. The
indicator has a display range of 0 to 1200 °C while
displaying current ITT and 0 to 1372 °C while
displaying exceedence ITT. The bar graph display
ranges from O to 1200 °Celsius. The display will
contain dashes (-----) when the measured ITT is
greater than 1200 °Celsius. When the EXCEEDENCE
ITT value is displayed the actual measured value, not
the dashes, will be displayed up to 1372 °Celsius.

The indicator is equipped with a Built-In Test
(BIT) display that will display all active LCD segments
for 3 seconds on power up. If the BIT test detects a
failed ROM or RAM, the BIT indicator will have a blank
display. If the BIT failure is the input signal, a O will be
displayed on both the digital and bar graph displays. If
the failed BIT is caused by the EEPROM, an F will
prefix the display. BIT failures will not be stored in
EEPROM. Once power is reapplied the previous
failures detected will not affect the display.

When a limit is exceeded, an exceedence event
will be stored in the EEPROM memory. All event
records will consist of two words. One word will
contain the peak temperature measured during the
event with a resolution of 1 °C. The other word will
contain the event duration in seconds with a resolution
of 1 second. A maximum of 50 events will be
recorded. If more than 50 events are recorded, the
new event will be recorded and the oldest event shall
be discarded. The prefix E will be displayed when an
event is being or has been recorded and not played
back. The digital display will start flashing whenever a
temperature limit has been exceeded. The flashing
will cease and the display prefixed with an E when the
time/temperature combination is exceeded and an
exceedence is being recorded.

NOTE

Pressing the EXCEEDENCES ERASE
switch for 0.2 seconds or longer will cause
all events to be erased from non-volatile
memory in all engine instruments. There is
no provision for erasing individual events
from individual system gauges.

The event display will take precedence over
normal digital display. The bar graph will continue to



display current ITT data. To activate the event display,
hold the EXCEEDENCE DISPLAY switch for
0.2 seconds or longer. The events will be displayed in
reverse chronological order (most recent event first).
All event displays will consist of the following cycles:

1. A two-digit event number displayed for
2 seconds.

2. The event peak temperature values in
°Celsius displayed for 2 seconds.

3. The event duration, in seconds,

displayed for 2 seconds.

All three data items displayed during playback
shall be prefixed with a P if the event was recorded in
non-start mode or an S if the event was recorded in
start mode.

Once an event playback sequence has been
performed the E prefixed to the digital display will be
removed. All event data is still available for playback
until the data is erased. The display will be prefixed
with an E again on the next power up cycle if the old
data has not been erased or if another event is
recorded.

(2) Foot-Pound Engine Torquemeters. The
indicator displays the measured torque concurrently in
a 1 alphabetic, 3 Y>numeric character digital display,
and a 41-segment bar graph display. The indicator
has a digital display range of 0 to 2600 ft-lb. The bar
graph display range is 0 to 2600 ft-lb.

The display resolution is 10 ft-lb. for the digital
section; 250 ft-lb. for the bar graph section in the O to
1000 ft-Ib. range, 50 ft-Ib. in the 1000 to 2000 ft-lb.
range, 25 ft-lb. in the 2000 to 2300 ft-Ib. range, and
100 ft-Ib. in the 2300 to 2600 ft-Ib. range.

The display will contain dashes (----- ) when the
measured torque is greater than 2600 ft-lb. The
dashes will be prefixed with an F if an EEPROM failure
has been detected or with an E if an event has been
stored and not played back. The F display shall take
precedence over the E display.

The indicator has a BIT test for the LCD display,
ROM (program memory), RAM (volatile data memory),
EEPROM (non-volatile memory), and the signal input
path. The display BIT will consist of displaying all
active LCD segments for 3 seconds on power up. If
the RAM or ROM BIT fails the indicator display shall
be blanked. If the input signal fails BIT, the indicator
will display "0" on both the digital and bar graph
displays. BIT failures are NOT stored in EEPROM.

T™M 1-1510-225-10

Once the power is cycled the display is not affected
unless the failure is again detected.

Exceedence events will be stored in EEPROM
memory. Each event record will consist of two 16 bit
words. One word will contain the peak torque
measured during the event and the other word shall
contain the event duration in seconds. A maximum of
50 events shall be recorded. If more than 50 events
are recorded, only 50 will be stored. As new events
are recorded, the oldest events shall be discarded.
The indicator will prefix the digital display with an E
when an event is being or has been recorded and not
played back.

The indicator digital display will start flashing
whenever indicated torque exceeds 2230 ft-lb. The
flashing will stop and the digital torque display will be
prefixed with an E when the time/torque combination is
exceeded and the indicator begins recording an
exceedence.

NOTE

Pressing the EXCEEDENCE ERASE switch
for 0.2 seconds or longer will cause all
events to be erased from non-volatile
memory. There is no provision for erasing
individual events.

Event display will take precedence over normal
digital display. The bar graph will continue to display
current engine torque data. To activate the event
display, press the EXCEEDENCE DISPLAY switch for
0.2 seconds or longer. The event display will consist
of the following:

1. The event number will be displayed
for 2 seconds.

2. The event peak torque value will be
displayed for 2 seconds.

3. The event duration, in seconds, will be
displayed for 2 seconds.

All three data items displayed during playback
will be prefixed with a P unless an EEPROM BIT
failure has been detected in which case the display will
be prefixed with an F. Once an event playback
sequence has been performed, the E prefixed to the
digital display shall be removed. All event data is still
available for playback until the data is erased. The
display will be prefixed with an E again on the next
power up cycle if the old data has not been erased or if
another event is recorded.

indicator
in a 1

(3) Turbine Tachometers. The
displays the measured N; concurrently
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alphabetic, 3 ¥2-numeric character digital display and a
39 segment bar graph display. The bar graph display
is nonlinear. The indicator has a digital display range
of 0 to 110.0% RPM while displaying current Ny and 0
to 199.9% RPM while displaying exceedence N;. The
bar graph display range is 0 to 105.0% RPM.

The digital display shall contain dashes ¢-----)
when the measured N1 is greater than 110.0% RPM.
When displaying EXCEEDENCE N1 values, the actual

measured value, not "---- , shall be displayed, up to
199.9% RPM.

The indicator shall perform BIT on the LCD
display, ROM, RAM, EEPROM, and input signal. The
display BIT will consist of displaying all active LCD
segments for 3 seconds on power up. If the ROM or
RAM fails BIT the indicator display will be blank. If the
input signal fails BIT the indicator will display 0 on both
the digital and bar graph displays. If the EEPROM BIT
fails the indicator will prefix the digital display with F.
BIT failures shall not be stored in EEPROM. Failures
detected will not affect the display after power is
cycled unless the failure is again encountered.

Exceedence events will be stored in EEPROM
memory. Each event record will consist of two 16-bit
words. One word will contain the peak percent RPM
measured during the event and the other word shall
contain the event duration in seconds. A maximum of
50 events shall be recorded. If more than 50 events
are recorded, only 50 shall be stored. As new events
are recorded, the oldest events shall be discarded.

The indicator shall prefix the digital display with
an E when an event is being or has been recorded and
not played back. The indicator will start recording an
event immediately when the indicator has measured
percent RPM greater than 102.6 or when the indicator
has measured percent RPM above 101.5 continuously
for 10 seconds. The indicator will end recording and
store the event when the measured percent RPM
drops to 101.5 or lower.

NOTE

Pressing the EXCEEDENCE ERASE switch
for longer than 0.2 seconds will cause all
events to be erased from non-volatile
memory. There are no provisions for
erasing individual events.

To initiate the event display, press the
EXCEEDENCE DISPLAY switch for 0.2 seconds or
longer. Each event display will consist of the following
cycle:

1. The event number will be displayed
for 2 seconds.
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2. The event peak percent RPM shall be
displayed for 2 seconds.

3. The event duration, in seconds, will be
displayed for 2 seconds.

All three data items displayed during playback
shall be prefixed with a P unless an EEPROM BIT
failure has been detected in which case the display will
be prefixed with an F.

Once an event playback sequence has been
performed, the E prefixed to the digital display will be
removed. All event data is still available for playback
until the data is erased. The display will be prefixed
with an E again on the next power up cycle if the old
data has not been erased or if another event is
recorded.

(4) Engine Oil Pressure and Temperature
Indicator. The indicator displays the measured engine
oil pressure and engine oil temperature on two
separate 23-segment nonlinear bar graph displays.
The oil pressure indicator has a bar graph display
range of 0 to 200 psi. The engine oil temperature
portion of the gauge has a range of 0 to 120 °C. The
segment display resolution for the oil pressure is 20
psi in the 0 to 60 psi range, 5 psi in the 60 to 140 psi
range, and 20 psi in the 140 to 200 psi range.

The indicator has a BIT on the LCD display,
ROM, RAM, and the signal input path. The display
BIT consists of displaying all active LCD segments for
3 seconds on power up. If the ROM or RAM BIT fails
the indicator display will be blank. If the input signal
fails BIT the indicator shall display O psi.

(5) Fuel Flow Indicator. The indicator shall
display the measured fuel flow concurrently in a 1
alphabetic, 3 Y-numeric character display and a
41-segment bar graph display.

The indicator has a digital display range of 0 to
600 pounds per hour. The bar graph displays a range
of 0 to 600 pounds per hour. The digital display will
contain dashes (------ ) when the measured fuel flow is
greater than 600 pounds per hour.

The indicator shall perform BIT testing on the
LCD display, ROM, RAM, and the signal input path.
The display BIT consists of displaying all active LCD
segments for 3 seconds on power up. The signal input
BIT verifies the range of the incoming signal. If the
ROM or RAM fails BIT the indicator display will be
blanked. If the input signal fails BIT the indicator shall
display "0" on both the digital and bar graph display.



c. Engine Instruments. Engine instru-
ments, located on the left of the center position of the
instrument panel, are grouped according to their
function. At the top, the ITT indicators and
torquemeters are used to set takeoff power. Climb
and cruise power are established with the
torquemeters and propeller tachometers while
observing ITT limits. Gas generator (N;) operation is
monitored by the gas generator tachometers. The
lower grouping consists of the fuel flow indicators and
the oil pressure/temperature indicators.

(1) The ITT indicator gives an instantaneous
reading of engine gas temperature between the
compressor turbine and the power turbines. This ITT
reading is self-generating.

(2) The torquemeters give an indication of
foot-pounds of torque being applied to the propeller.
The instruments are powered by 26 Vac power
through the left and right torquemeter circuit breakers
respectively, located on the right side panel.

(3) The N; or gas generator tachometer is
read in percent of RPM, based on a figure of
37,500 RPM at 100%. Maximum continuous gas
generator speed is limited to 38,100 RPM or 101.5%
N;. Both readings are selfgenerating.

(4) Oil pressure and temperature are
indicated on two gauges, one for the left engine oil
pressure and temperature and an identical gauge for
the right engine. These dc gauges are powered by the
No. 1 and No. 2 dual feed buses respectively, and are
protected by 5-ampere circuit breakers, placarded OIL
PRESS and OIL TEMP, located on the right sidewall
circuit breaker panel.

(5) Two gauges indicate the rate of flow for
consumed fuel as measured by sensing units coupled
into the fuel supply lines for each engine. The fuel flow
indicators are calibrated in increments of hundreds of
pounds per hour. The left engine indicator is powered
by the No.1 dual feed bus and the right is powered by
the No, 2 dual feed bus. Both indicators are protected
by 5-ampere circuit breakers, placarded FUEL FLOW,
located on the right sidewall circuit breaker panel.

Proper observation and interpretation of these
instruments provide an indication of engine
performance and condition.

2-31. ENGINE TREND MONITOR.

a. General Description. The Engine Trend
Monitor (ETM) is a monitoring system that monitors
and records data on engine and airframe parameters,
e.g., fuel used, cycle counts, total hours, and engine
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and airframe exceedences. It provides automatic
cycle and engine start counting and automatic data
collection. The ETM provides maintenance personnel
with a complete, accurate, and detailed record of the
engine and airframe use. At the time of first
installation of the ETM in the aircraft, the data in the
ETM is revised with the current pertinent statistical
data concerning the airframe and engines. The ETM
can also serve as a log that will contain detailed
records of each event in a flight from power on, engine
starts to engine stops, and power off.

NOTE

When the ETM system is inoperative, pilots
are responsible for manually recording
engine trend data.

b. System and Related Components.

(1) The ETM Processor. The processor
contains the main computer, and is the collection point
for data received from the various engine transducers.

(2) The Airdata Computer. The
Airdata computer provides airdata calculations and is
interfaced to the KLN90B GPS receiver. B The
Airdata computer provides airdata calculations and is
the interface to the GNS-XLS FMS.

(3) The Display & Key Recorder. The
Display and Key Recorder is a cabin-mounted display
that houses both the key recorder equipment and
display interface.

(4) Indicator Light. An indicator light, labeled
ETMS, is located on the right side of the instrument
panel below the stormscope. The ETMS indicator light
illuminates when the ETM is recording data and for
10 seconds after the master switch is turned on.

c. Normal Operations. When the master
switch is turned on, power is applied to the ETM
causing the ETMS indicator light to illuminate and the
ETM to perform a selftest. It is vital that the pilot
follow certain procedures when starting up and
shutting down the aircraft in accordance with the
following:

(1) When starting the aircraft, wait a full
10 seconds before starting the engines after turning on
the master switch to allow the ETM to complete its
startup procedures.

(2) If the engines are started before the ETM
has completed its startup sequence, the system will
not record any engine starts. This will result in
inaccurate cycle counts, engine start counting, and
trend analysis.
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(3) When shutting down the engines, wait
until the gas generator speeds of both engines drop
below 10% prior to turning off the master switch.

(4) During aircraft operation, the ETM
monitors and records data on the engine and airframe

parameters and notifies maintenance personnel when
the established limits of those parameters are
exceeded. This data is, in turn, used for later trend
analysis. The ETM has a secure feature that prevents
unauthorized changes to the retained statistical data
being recorded.

Section IV. FUEL SYSTEM

2-32. FUEL SUPPLY SYSTEM.

The engine fuel supply system,
consists of two separate but identical systems sharing
a common fuel management panel[ Figure 2-19] and
fuel crossfeed plumbing, Each main fuel
system consists of five interconnected wing tanks and
a nacelle tank. Each auxiliary fuel system consists of
one tank located between the nacelle and the
fuselage. A fuel transfer pump is located within each
auxiliary tank. Additionally, the system has an engine-
driven boost pump, a standby fuel pump located within
each nacelle tank, a fuel heater (engine oil-to-fuel heat
exchanger unit), a tank vent system, tank vent heating
system, and interconnecting wiring and plumbing.
Total fuel tank capacity is shown in Gravity
feed fuel flow is shown in|Figure 2-21

a. Fuel Tanks. The main wing tanks consist of
two leading edge tanks, two box section bladder tanks,
and an integral (wet cell) tank all interconnected to
flow into the nacelle tank by gravity. This system of
tanks is filled from the filler located near the wing tip.
The auxiliary fuel system consists of a center section
tank, located in he inboard wing, with its own filler
opening and an automatic fuel transfer system to
transfer the fuel into the nacelle tank. An anti-siphon
valve is installed at each filler port to prevent loss of
fuel or collapse of a fuel cell bladder in the event of
improper securing or loss of the filler cap. The nacelle
tank is located directly behind the engine and contains
a submerged, electrically operated standby fuel pump.
The fuel from the nacelle tank is fed directly into the
engine by either the engine-driven primary fuel pump
or, as backup, the standby fuel pump. The quantity of
fuel for the tanks is detailed in

b. Engine-Driven Boost Pumps. A gear-driven
boost pump mounted on each engine, supplies fuel,
under pressure, from the nacelle tank to the inlet of the
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engine-driven primary high-pressure pump for engine
starting and all normal operations. Either the engine-
driven boost pump or electric standby pump is capable
of supplying sufficient pressure to the engine-driven
primary high-pressure pump, maintaining normal
engine operation.

CAUTION

Engine operation using only the engine-
driven primary (high-pressure) fuel pump
without standby pump or engine-driven
boost pump fuel pressure is limited to 10
cumulative hours.

NOTE

This condition is indicated by illumination
of both the L or R FUEL PRESS warning
annunciator and the simultaneous
illumination of both MASTER WARNING
annunciators. All time in this category
shall be entered on DA Form 2408-13-1 for
the attention of maintenance personnel.

c. Standby Fuel Pumps. A submerged,
electrically operated standby fuel pump, located within
each nacelle tank, serves as a backup unit for the
engine-driven boost pump. The standby pumps are
switched off during normal system operations. A
standby fuel pump will be operated during crossfeed
operation to pump fuel from one nacelle tank to the
opposite engine. Each standby fuel pump has an
inertia switch included in the power supply circuit.
When subjected to a 5 to 6 G shock loading, as in a
crash situation, the inertia switch will remove electrical
power from the standby fuel pumps. The standby fuel
pumps are protected by two 10-ampere circuit
breakers, placarded LEFT or RIGHT STANDBY
PUMP, located on the left sidewall circuit breaker
panel, and four 5-ampere circuit breakers (two each in
parallel) on the hot battery bus.
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Figure 2-18. Fuel System Schematic
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Figure 2-19. Fuel Management Panel

Table 2-2. Usable Fuel Quantity Data

TANKS NUMBER GALLONS
Main Tanks 6 193
LEFT ENGINE Auxiliary Tank 1 79
(Ferry Fuel Tank) @ (120)
Main Tanks 6 193
RIGHT ENGINE Auxiliary Tank 1 79
(Ferry Fuel Tank) 1) (120)
*TOTALS 14 544
*(TOTALS with Ferry Fuel Tanks Installed) (16) (784)
*Unusable fuel quantity not included in totals.
Table 2-3. Fuel Quantity Data
TANKS NUMBER GALLONS | *POUNDS
Wing tanks 5 136 924.8
LEET ENGINE Nac.e.lle tank 1 57 387.6
Aucxiliary tank 1 79 537.2
(Ferry tank) *** @ (120) (816.0)
Wing tanks 5 136 924.8
Nacelle tank 57 387.6
RIGHT ENGINE -
Auxiliary tank 79 537.2
(Ferry tank) *** 1) (120) (816.0)
*TOTALS 14 544 3699.2
*(TOTALS with Ferry tanks (16) (784) (5331.2)
installed)

* Unusable fuel quantity and weight (4 gallons, 26 pounds not included in totals).

**  Fuel weight is based on standard day conditions at 6.8 pounds per U.S. gallon. Total fuel
system capacity is 548 gallons.

**  Data for Ferry tanks is included when they are installed.
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NOTE

The diagram shows typical fuel
crossfeed situation with left
wing fuel system supplying
both engines (all boost and
standby pumps operable). For
selection of right wing fuel for
crossfeed, reverse cross-feed
switch position. Either
configuration will supply either
engine during single engine
operation. Fuel will not cross
transfer between tank systems.
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Figure 2-20. Crossfeed Fuel Flow
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NOTE NOTE NOTE
If an engine driven boost pump The engine-driven primary The system will suction-lift fuel
fails, pressure can be (high-pressure) fuel pump is only to its respective engine-
maintained by placing the limited to 10 hours of driven boost pump i.e., left or
respective  standby pump operation, throughout its TBO right. Fuel will not gravity feed
switch to ON. period, without standby fuel through the crossfeed system.

pump or engine-driven boost
pump fuel pressure.
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NOTE

In turbulence or during maneuvers, the NO
TRANSFER indicator lights may
momentarily illuminate after the auxiliary
fuel has completed transfer.

d. Fuel Transfer Pumps. The auxiliary tank
fuel transfer system automatically transfers the fuel
from the auxiliary tank to the nacelle tank without pilot
action. Motive flow to a jet pump mounted in the
auxiliary tank sump is obtained from the engine fuel
plumbing system downstream from the engine driven
boost pump and routed through the transfer control
motive flow valve. The motive flow valve is energized
to the open position, by the control system, to transfer
auxiliary fuel to the nacelle tank to be consumed by
the engine during the initial portion of the flight. When
an engine is started, pressure at the engine driven
boost pump closes a pressure switch, which, after a 30
to 50 second time delay to avoid depletion of fuel
pressure during starting, energizes the motive flow
valve. When auxiliary fuel is depleted, a low-level float
switch de-energizes the motive flow valve after a 30 to
60 second time delay. This time delay function
prevents cycling of the motive flow valve due to
sloshing fuel. If the motive flow valve or associated
circuitry fails, the loss of motive flow pressure, when
there is still fuel remaining in the auxiliary fuel tank, is
sensed by a pressure switch which illuminates a
yellow left or right indicator light on the fuel
management panel, placarded NO TRANSFER.
During engine start, the pilot should note that the NO
TRANSFER indicator light extinguishes 30 to
50 seconds after engine start. If auxiliary tanks are
empty, the NO TRANSFER indicator light will not
illuminate. A manual override is incorporated as a
backup for the automatic transfer system. Manual
override is initiated by placing the AUX TRANSFER
switch, located on the fuel management panel, to the
OVERRIDE position. This will energize the transfer
control motive flow valve. The transfer systems are
protected by two 5-ampere circuit breakers, placarded
AUX TRANSFER LEFT / RIGHT, located on the left
sidewall circuit breaker panel.

e. Fuel Gauging System. Fuel quantity is
measured by a capacitance-type fuel gauging system.
Two fuel gauges, one for the left and one for the right
fuel system, read fuel quantity in pounds. A maximum
of 3% error may be encountered in each system;
however, the system is compensated for fuel density
changes due to temperature excursions.

f. Fuel Management Panel. The fuel
management panel is located on the left cockpit
sidewall. It contains the fuel gauges, standby fuel
pump switches, crossfeed valve switch, fuel gauging
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system control switch, NO TRANSFER indicator lights,
and auxiliary transfer override switches.

(1) Fuel Gauging System Control Switch. A
switch on the fuel management panel, placarded
FUEL QUANTITY MAIN / AUXILIARY, controls the
fuel gauging system. When the switch is in the MAIN
position, the fuel gauges read the total fuel quantity in
the left and right main fuel systems. When the switch
is in the AUXILIARY position, the fuel gauges read the
fuel quantity in the left and right auxiliary tanks only.

(2) standby Fuel Pump Switches. Two
switches on the fuel management panel, placarded
STANDBY PUMP ON / OFF, individually control a
submerged fuel pump located in the corresponding
nacelle tank. During normal aircraft operation, both
switches should be off so long as the engine-driven
boost pumps are operative.

NOTE

Both STANDBY PUMP switches shall be off
during crossfeed operation. The loss of
fuel pressure due to failure of an engine-
driven boost pump will illuminate the
MASTER WARNING annunciators on the
glareshield, and will illuminate the
respective L FUEL PRESS or R FUEL
PRESS annunciator on the warning
annunciator panel. Turning ON the
STANDBY PUMP will extinguish the FUEL

PRESS annunciator. The MASTER
WARNING annunciators must be manually
reset.

(3) Auxiliary Fuel  Transfer  Override
Switches. Two switches on the fuel management
panel, placarded AUX TRANSFER OVERRIDE /
AUTO, individually control operation of the fuel
transfer pumps. During normal operation both

switches are in AUTO, which allows the system to be
automatically actuated. If either transfer system fails
to operate, the fault condition is indicated by the
MASTER CAUTION annunciators on the glareshield
and a steadily illuminated yellow left or right NO
TRANSFER indicator light on the fuel management
panel.

(4) Fuel Crossfeed Switch. The fuel
crossfeed valve is controlled by a 3position switch,
placarded CROSSFEED FLOW / OFF, located on the
fuel management panel. Under normal flight
conditions the switch is left in the OFF position.
During emergency-single engine operation, it may
become necessary to supply fuel to the operative
engine from the fuel system on the opposite side. The
crossfeed system is placarded for fuel system
selection with a simplified diagram on the fuel control
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panel. Place the STANDBY PUMP switches in the
OFF position when crossfeeding. A lever lock switch,
placarded CROSSFEED FLOW, is moved from the
center OFF position to the left or to the right,
depending on direction of fuel flow desired, to open the
crossfeed valve and energize the standby pump on the
side from which crossfeed is desired. During
crossfeed operation with firewall fuel valve closed,
auxiliary tank fuel will not crossfeed. When the
crossfeed mode is energized, a green FUEL
CROSSFEED annunciator on the caution/advisory
panel will illuminate. Crossfeed system operation is
described in [Chapter 9] The crossfeed valve is
protected by a 5-ampere circuit breaker, placarded
CROSSFEED, located on the left sidewall circuit
breaker panel.

CAUTION
Do not use the fuel firewall shutoff valve to
shut down an engine, except in an
emergency. The engine-driven high-

pressure fuel pump obtains essential
lubrication from fuel flow. When an
engine is operating, this pump may be
severely damaged (during cavitation) if the
firewall valve is closed before the
CONDITION lever is moved to the FUEL
CUTOFF position.

g. Firewall Shutoff Valves. The fuel system
incorporates a fuel line shutoff valve mounted aft of
each engine firewall. Two guarded switches, placarded
FIREWALL SHUTOFF VALVE OPEN / CLOSED
LEFT / RIGHT, located on the left sidewall circuit
breaker panel control the firewall shutoff valves. The
firewall shutoff valves receive electrical power from the
main buses, and also from the hot battery bus which is
connected directly to the battery. The valves are
protected by 5-ampere circuit breakers, placarded
FIREWALL VALVE LEFT / RIGHT, on the left sidewall
circuit breaker panel.

h. Fuel Tank Sump Drains. A sump drain
wrench is provided in the aircraft loose tools to simplify
draining a small amount of fuel from the sump drain.

(1) There are five sump drains and one filter
drain in each wing. Refer to| Table 2-4

(2) An additional drain for the ferry fuel
system line extends through the bottom of the wing
center section adjacent to the fuselage. Any time the
ferry fuel system is in use, the preflight inspection
includes draining a small amount of fuel from this drain
to check for fuel contamination. Whenever the ferry
fuel system is removed from the aircraft and the fuel
line is capped off in the fuselage, drain the remaining
fuel in the line.

(3) Each ferry fuel tank has a 10-foot
1/4-inch flex hose with a quick drain installed in the aft
end. When the ferry fuel system is in use, the preflight
inspection also includes draining a small amount of
fuel from these drains to drain off any moisture that
may have been inadvertently introduced into the tanks.
Place the aft end of the hoses out through the cabin
entrance door, hold a fuel-proof container under the
ends, and drain about a pint of fuel out of each line.

i. Fuel Purge System. Each engine is
provided with a fuel purge system. The system is
designed to ensure that any residual fuel in the fuel
manifolds is consumed during engine shutdown.
During engine operation, compressor discharge air is
routed through a filter and check valve, pressurizing a
small air tank mounted on the engine truss. On engine
shutdown the pressure differential between the air tank
and fuel manifolds causes air to be discharged from
the air tank, through a check valve, and into manifolds,
out through the nozzles and into the combustion
chamber.  The fuel forced into the combustion
chamber is consumed, causing a momentary rise in
engine ITT.

Table 2-4. Fuel Sump Drain Locations

NUMBER DRAINS LOCATION
1 Leading Edge Tank Outboard of nacelle, underside of wing
1 Integral Tank Underside of wing, forward of aileron
1 Firewall Fuel Filter Underside of cowling forward of firewall
1 Sump Strainer Bottom center of nacelle forward of wheel well
1 Gravity Feed Line Aft of wheel well
1 Aucxiliary Tank At wing root, just forward of flap
1 Ferry Fuel Outboard of fuselage on underside of wing center section
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j. Fuel Vent System. Each fuel system is
vented through two ram vents located in the underside
of the wing adjacent to the nacelle, and a secondary
vent, located near the wing tip. To prevent icing of the
vent system, one vent is recessed into the wing and
the other ram vent protrudes out from the wing and
contains a heating element. The vent line at the
nacelle contains an inline flame arrester.

k. Engine Oil-to-Fuel Heat Exchanger. An
engine oil-to-fuel heat exchanger, one located on each
engine accessory case, operates continuously during
engine operation to heat fuel delivered to the engine to
prevent the freezing of water that the fuel may contain.

2-33. FUEL SYSTEM MANAGEMENT.

a. Fuel Transfer System. When the auxiliary
tanks are filled, they will be used first, then the fuel in
the wing tanks. During transfer of auxiliary fuel, which
is automatically controlled, the nacelle tanks are
maintained full. A check valve in the gravity feed line
from the outboard wing prevents reverse fuel flow.
Normal gravity transfer of the main wing fuel into the
nacelle tanks will begin when auxiliary fuel is
exhausted. The system will gravity feed fuel only to its
respective nacelle tank, i.e., left or right. Fuel will not
gravity feed through the crossfeed system.

b. Operation with Failed Engine-Driven Boost
Pump and Standby Pump. Two boost pumps in
each fuel system provide inlet head pressure to the
engine-driven primary high-pressure fuel pump. |If
crossfeed is used, a third pump (the standby fuel
pump from the opposite system) will supply the
required pressure. Operation under this condition will
result in an unbalanced fuel load, as fuel from one
system will be supplied to both engines while all fuel
from the system with the failed boost pumps will
remain unused.

2-34. FERRY FUEL SYSTEM.

NOTE

The ferry fuel system is installed in the
aircraft for the specified ferry flight only.

a. Ferry Fuel System. The ferry fuel system
consists of two 120-gallon aluminum fuel tanks, a ferry
fuel system control assembly, and a 115-cubic foot
oxygen bottle. The ferry fuel tanks each contain an
electric rotary pump and a manual wobble pump for
pumping fuel to the nacelle tank. The fuel tanks are
mounted on the left and right side seat tracks on each
side of the cabin, the fuel control assembly is mounted
across the aisle directly behind the pilot and copilot
seats, and the add on oxygen bottle is mounted on the
aft baggage compartment floor. Permanently installed
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provisions for connecting the ferry fuel system to the
nacelle tank are included in the fuel system. The
provisions consist of manually operated shutoff valves
in each wheel well, a fuel drain, and fuel lines which
are routed from each wing to the nacelle tank. The
fuel drain, located on the underside of the wing center
section adjacent to the fuselage, should be drained
after each use of the ferry fuel system. The ferry tanks
are connected to fuel lines that lead to the nacelle
tank.

b. Ferry Fuel Transfer.

NOTE

When ferry fuel is transferred with the
aircraft pressurized, the ferry fuel will be
transferred rapidly due to the cabin
pressure differential. The rapid transfer of
fuel occurs when any ferry fuel tank
selector valve and any aircraft fuel tank
selector valve is open and doesn’t require
operating either the electric fuel pumps or
the manual wobble pump. The one-way
check valve in the surge tank, marked IN,
equalizes the cabin pressure and the air
pressure over the fuel in the ferry fuel
tanks. Opening the selector valves, as
noted above, opens a path for the fuel to
the main aircraft fuel tanks, which have
only ambient pressure over the fuel. Cabin
pressure will force the fuel out of the ferry
fuel tanks into the aircraft main fuel tanks,
i.e., from the pressurized area into the
unpressurized area.

Transfer of fuel from either of the ferry fuel
tanks first will not affect the aircraft center
of gravity.

(1) In preparation for transfer of fuel from the
ferry fuel tanks to the nacelle fuel tanks, use fuel from
both nacelle fuel tanks until each is about “4ull. Open
the desired ferry fuel selector valve and open either or
both fuel tank selector valve(s).

(2) Turn on either or both ferry fuel pump(s)
to transfer fuel to the nacelle fuel tank(s). Monitor the
quantity of fuel in the nacelle fuel tanks and
discontinue ferry fuel transfer when the nacelle fuel
tanks near the full mark to prevent venting fuel
overboard. If either of the aircraft fuel tanks seems to
be nearing the full mark before the other, discontinue
fuel transfer and level the tanks in accordance with the
approved Pilots' Operating Handbook before resuming
fuel transfer again.

(3) Observe the fuel-flow sight gauge in the
line from the ferry fuel pump to the fuel tank selector
valves for air bubbles. When air bubbles begin to
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appear in the sight gauge, you may assume that the
selected ferry fuel tank is empty. As each ferry fuel
tank reaches empty, close that selector valve and
either select the other tank and/or turn off the transfer

pump(s). When the ferry fuel system is depleted,
securely close all selector valves and turn off the
transfer pumps.

Section V. FLIGHT CONTROLS

2-35. FLIGHT CONTROL SYSTEM.

The aircraft's primary flight control system
consists of conventional rudder, elevator, and aileron
control surfaces. These surfaces are manually
operated from the cockpit through mechanical linkage
using a control wheel for the ailerons and elevators,
and adjustable rudder/brake pedals for the rudder.
Both the pilot and copilot have flight controls. Trim
control for the rudder, elevators, and ailerons is
accomplished through a manually actuated cable-drum
system for each set of control surfaces. The autopilot
has provisions for controlling the position of the
ailerons, elevators, elevator trim tab, and rudder.

2-36. CONTROL WHEELS.

Elevator and aileron control surfaces are
operated by manually actuating either the pilot's or
copilot's control wheel. Refer to[Figure 2-22] A
control wheel is installed on each side of the
instrument panel. Switches are installed in the
outboard grip of each wheel to operate the elevator
trim tabs. A microphone switch; an autopilot/yaw
damp/electric trim disconnect switch; and a pitch
synchronize and control wheel steering switch are also
installed in the outboard grip of each control wheel.
The outboard grip of the copilot's control wheel also
has a GO AROUND (GA) switch. A transponder ident
switch is installed on the forward side of the inboard
grip of each control wheel. Installed in the center of
each control wheel is a digital electric clock. A map
light switch is installed on the inboard grip of each
control wheel.

2-37. RUDDER SYSTEM.

a. Rudder Pedals. Aircraft rudder control and
nose wheel steering is accomplished by actuation of
the rudder pedals from either the pilot's or copilot's
station.  The rudder pedals may be individually
adjusted, forward or aft, to provide adequate legroom
for the pilot and copilot. Adjustment is accomplished
by pressing the lever alongside the rudder pedal arm
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and moving the pedal, forward or aft, until the locking
pin engages in the selected position.

b. Yaw Damper System. A yaw damper
system is provided to aid the pilot in maintaining
directional stability and increase ride comfort. The
system may be used at any altitude, but is required for
flight above 17,000 feet. It must be deactivated for
takeoff and landing. The yaw damper system is a part
of the autopilot. A Yaw Damper (YD) switch located
on the autopilot control panel controls the system. The
yaw damper may also be disconnected by pressing
the control wheel autopilot/yaw damper/electric trim
disconnect switch, placarded AP DISC & TRIM
INTRPT, to the first level. Operating instructions for
this system are contained in[Chapter 3|

c. Rudder Boost System. Rudder boost is
provided to aid the pilot in maintaining directional
stability resulting from an engine failure or a large
variation of power between the engines. Incorporated
in the rudder cable system are two pneumatic rudder-
boosting servos that actuate the cables to provide
rudder pressure to help compensate for asymmetrical
thrust. Rudder boost is not required for flight.

NOTE

Rudder boost may be inoperative when
brake deice is on.

(1) During operation, a differential pressure
valve accepts bleed air pressure from each engine.
When the pressure varies between the bleed air
systems, the shuttle in the differential pressure valve
moves toward the low-pressure side. As the pressure
difference reaches a preset tolerance, a switch closes
on the low-pressure side that activates the rudder
boost system. This system is designed only to help
compensate for asymmetrical thrust.  Appropriate
trimming is to be accomplished by the pilot. Moving
either or both of the BLEED AIR VALVES switches on
the copilot's subpanel to the INSTR & ENVIR OFF
position will disengage the rudder boost system.
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COPILOT

. Microphone Switch 6. Map Light Switch
. Pitch Synchronize and Control Wheel 7. Chronometer Digital Display
Steering Switch 8. Chronometer Control Push -Button Switch
. Electric Elevator Trim Switches 9. Chronometer Mode Select Push-Button
. Autopilot / Yaw Damper Electric Trim Switch
Disconnect Switch 10. Go Around (GA) Switch

. Transponder Ident Switch

Figure 2-22. Control Wheels [§ (Sheet 1 of 2)
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. Microphone Switch

. Pitch Synchronize and Control Wheel
Steering Switch

. Electric Elevator Trim Switches

. Autopilot / Yaw Damper Electric Trim
Disconnect Switch

. Transponder Ident Switch

. Map Light Switch

. Chronometer Digital Display

COPILOT

8.
9.

10.
11.
12.
13.
14.

Chronometer Control Push -Button Switch
Chronometer Mode Select Push-Button
Switch

Go Around (GA) Switch

Quicktune Switch

Line Advance Switch

Set / Reset Switch

DY -AV /ST -SP

Figure 2-22. Control Wheels (€] [§](Sheet 2 of 2)
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NOTE

Condition levers must be in LOW IDLE
position to perform rudder boost check.

(2) The system is controlled by a switch,
placarded RUDDER BOOST / OFF, located on the
pedestal extension, and is to be turned on before
flight. A preflight check of the system can be
performed during the runup by retarding the power on
one engine to idle and advancing power on the
opposite engine until the power difference between the
engines is great enough to activate the switch to turn
on the rudder boost system. Movement of the
appropriate rudder pedal (left engine idling, right
rudder pedal moves forward) will be noted when the
switch closes, indicating that the system is functioning
properly for low engine power on that side. Repeat the
check with opposite power settings to check for
movement of the opposite rudder pedal. The system
is protected by a Sampere circuit breaker, placarded
RUDDER BOOST, located on the right sidewall circuit
breaker panel.
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2-38. FLIGHT CONTROL LOCKS.

CAUTION

Remove control locks before towing the
aircraft or starting engines. Serious
damage could result in the steering linkage
if towed by a tug with the rudder lock
installed.

A removable lock assembly consisting of two
pins, and an elongated U-shaped strap interconnected
by a chain provides positive locking of the rudder,
elevator and aileron control surfaces, and engine
controls (POWER levers, PROP levers, and
CONDITION levers). Refer t¢ Figure 2-23. Installation
of the control locks is accomplished by inserting the U-
shaped strap around the aligned control levers from
the copilot's side; then the aleron/elevator locking pin
is inserted through a guide hole in the top of the pilot's
control column assembly. The rudder is held in a
neutral position by an L-shaped pin that is installed
through a guide hole in the floor aft of the pilot's rudder
pedals. The rudder pedals must be centered to align
the hole in the rudder bellcrank with the guide hole in
the floor. Remove the locks in reverse order (rudder
pin, control column pin, and power control clamp).

| sl

)

1. Aileron-Elevator Lock Pin
2. Engine Controls Lock Bar
3. Rudder Lock Pin

Figure 2-23. Control Locks
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2-39. TRIM TABS.

Trim tabs are provided for all flight-control
surfaces. These tabs are manually actuated, and
mechanically controlled by a cable-drum and
jackscrew actuator system, except the right aileron
tab, which is of the fixed, pliable type. Elevator and
aileron trim tabs incorporate neutral, non-servo action,
i.e., as the elevators or ailerons are displaced from the
neutral position, the trim tab maintains an as-adjusted
position. The rudder trim tab incorporates anti-servo
action, i.e., as the rudder is displaced from the neutral
position, the trim tab moves in the same direction as
the control surface. This action increases control
pressure as the rudder is deflected from the neutral
position.

a. Elevator Trim Tab Control. The elevator-
trim tab control wheel, placarded PITCH TRIM DN /
UP, is located on the left side of the control pedestal
and controls a trim tab on each elevator. A position
arrow indicates the amount of elevator tab deflection,
in units from a neutral setting.

b. Electric Elevator Trim. Dual element thumb
switches on the control wheels control the electric
elevator trim system, and a trim disconnect switch on
each control wheel. The system is protected by two
10-ampere circuit breakers, placarded NO. 1 and
NO. 2 AP TRIM POWER, located on the right sidewall
circuit breaker panel. The dual element thumb switch
is moved forward for trimming nose down and aft for
nose up. When released, the switch returns to the
center (off) position. Any activation of the trim system
through the copilot's trim switch can be over-ridden by
activation of the pilot's switch. Simultaneously
operating the pilot's and copilot's switches in opposing
directions results in the pilot's having priority. An
annunciator, placarded ELEC TRIM OFF, on the
caution/advisory annunciator panel indicates failure or
disconnect of the electric trim system.

c. A preflight check of the switches should be
accomplished before flight by moving the switches
individually on both control wheels. No one switch
alone should operate the system; operation of elevator
trim should occur only by movement of pairs of
switches on each control wheel. The trim system
disconnect is a bi-level push button momentary-type
switch, located on the outboard grip of each control
wheel, placarded AP DISC & TRIM INTRPT. Pressing
the switch to the first of two levels disconnects the
autopilot and yaw damper system, and the second
level disconnects the electric trim system.

d. Aileron Trim Tab Control. The aileron-trim

tab control, placarded AILERON TRIM LEFT / RIGHT,
located on the control pedestal, adjusts the aileron trim
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tab. The amount of aileron tab deflection from a
neutral setting, as indicated by a position indicator, is
relative only and is not in degrees.

e. Rudder Trim Tab Control. The rudder trim
tab control knob, placarded RUDDER TAB LEFT /
RIGHT, located on the control pedestal, controls
adjustment of the rudder trim tab. A position indicator
denotes the amount of rudder tab deflection, in units
from a neutral setting.

2-40. WING FLAPS.

The slot-type wing flaps are electrically operated
and consist of two sections for each wing. These
sections extend from the inboard end of each aileron
to the junction of the wing and fuselage. During
extension or retraction, the flaps are operated as a
single unit, with each section actuated by a separate
jackscrew actuator. The actuators are driven through
flexible shafts by a single reversible electric motor.
Wing flap position is indicated in percent of travel by a
flap position indicator on the center subpanel. Full flap
extension and retraction time is approximately
11 seconds. The flap control switch is located on the
control pedestal. No emergency wing flap actuation
system is provided. With flaps extended beyond the
APPROACH position, the landing gear warning horn
will sound, unless the landing gear is down and
locked. The flap motor circuit is protected by a
20-ampere circuit breaker, placarded FLAP MOTOR,
located on the left sidewall circuit breaker panel. The
flap system control circuit is protected by a 5-ampere
circuit breaker, placarded FLAP CONTROL, located
on the left sidewall circuit breaker panel.

a. Wing Flap Control Switch. A three-position
switch controls flap operation with a flap-shaped
handle on the control pedestal. The handle of this
switch is placarded FLAP. Switch positions are
placarded FLAP / UP / APPROACH / DOWN. The
amount of extension of the flaps is established by the
position of the flap switch as follows: UP — 0%,
APPROACH - 40%, and DOWN — 100%. Limit
switches, mounted on the right inboard flap, establish
the flap travel. Intermediate flap positions between UP
and APPROACH cannot be selected. To return the
flaps to full UP, place the flap switch to the UP detent
position. To return the flaps to APPROACH, move the
flap switch to the UP position and then to the
APPROACH detent position. In the event that any two
adjacent flap sections extend 3° to 5° out of phase
with the other, a safety mechanism is provided to
discontinue power to the flap motor.

b. Wing Flap Position Indicator. Flap position
in percent of travel from 0% (UP) to 100% (DOWN) is
shown on an indicator, placarded FLAPS, located on



the center subpanel. The approach and full down flap
positions are 14° and 35° respectively. The flap

Section VI.

2-41. DESCRIPTION.

A four-blade aluminum propeller is installed on
each engine. The propeller is full feathering, constant
speed, variable-pitch, counterweighted, and reversible;
and is controlled by engine oil pressure through single
action, engine driven propeller governors. The
propeller is flange mounted to the engine shaft.
Centrifugal counterweights, assisted by a feathering
spring, move the blades toward the low RPM (high
pitch) position and into the feathered position.
Governor boosted engine oil pressure moves the
propeller to the high RPM (low pitch) hydraulic stop
and reverse position. The propeller has no low RPM
(high pitch) stops; this allows the blades to feather
after engine shutdown. Low pitch propeller position is
determined by the low pitch stop, which is a
mechanically actuated, hydraulic stop. Ground fine
and reverse blade angles are controlled by the
POWER levers in the ground fine and reverse range.

2-42. FEATHERING PROVISIONS.

Both manual and automatic propeller feathering
systems are provided. Manual feathering is
accomplished by pulling the corresponding PROP
lever aft, past a friction detent. To unfeather, the
PROP lever is pushed forward into the governing
range. The automatic feathering system senses loss
of torque and feathers an unpowered propeller.
Feathering springs feather the propeller when it is not
turning.

a. Automatic Feathering. The automatic
feathering system provides a means of immediately
dumping oil from the propeller servo to enable the
feathering spring and counterweights to start
feathering the blades in the event of an engine failure.
Although the system is armed by a switch on the pilot's
subpanel, placarded AUTOFEATHER ARM / OFF /
TEST, the completion of the arming phase occurs
when both POWER levers are advanced above 89%
Nj. At this time, both annunciators on the
caution/advisory annunciator panel indicate a fully
armed system. The green annunciators are placarded
L AUTOFEATHER and R AUTOFEATHER. The
system will remain inoperative as long as either
POWER lever is retarded below approximately the
89% N; position, unless TEST position of the
autofeather switch is selected to disable the POWER
lever limit switches. The system is designed for use
only during takeoff or landing, and should be turned off
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position indicator is protected by a 5-ampere circuit
breaker, placarded FLAP CONTROL, located on the
left sidewall circuit breaker panel.

PROPELLERS

when establishing cruise climb. During takeoff or
landing, should the torque for either engine drop to an
indication between 21% and 16% (g 468 to 356 foot
pounds , the autofeather system for the
opposite engine will be disarmed. Disarming is
confirmed when the AUTOFEATHER annunciator of
the opposite engine becomes extinguished. If torque
drops further, to a reading between 14% and 9% k
312 to 200 foot pounds , oil is dumped from the
servo of the affected propeller, allowing a feathering
spring to move the blades into the feathered position.
Feathering also causes the AUTOFEATHER
annunciator of the feathered propeller to extinguish.
At this time, both the L AUTOFEATHER and R
AUTOFEATHER annunciators are extinguished, the
propeller of the defective engine has feathered, and
the propeller of the operative engine has been
disarmed from autofeathering capability. Only manual
feathering control remains for the second propeller.

b. Propeller AUTOFEATHER ARM / OFF /
TEST Switch. A switch, placarded AUTOFEATHER
ARM / OFF/ TEST, located on the pilot's subpanel, is
provided for arming and disarming the system and for
selection of the TEST function. The TEST position of
the switch checks the readiness of the autofeather
system below 89% N;.

c. Autofeather Annunciators. Autofeather
annunciators consist of two green annunciators on the
caution/advisory annunciator panel, placarded L
AUTOFEATHER and R AUTOFEATHER. When
illuminated, the annunciators indicate that the
autofeather system is armed. Both annunciators will
be extinguished if either propeller has been feathered
or if the system is disarmed by retarding a POWER
lever. Autofeather circuits are protected by a
5-ampere circuit breaker, placarded AUTO FEATHER,
located on the right sidewall circuit breaker panel.

2-43. PROPELLER GOVERNORS.

A constant speed governor and an overspeed
governor control propeller RPM. The constant speed
governor, mounted on top of the reduction housing,
controls the propeller through its entire range. The
propeller control lever controls the propeller by means
of this governor. If the constant speed governor
should malfunction and request more than 2000 RPM,
the overspeed governor cuts in at 2080 RPM and
dumps oil from the propeller to keep the RPM from
exceeding approximately 2120 RPM. A solenoid,
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actuated by the PROP GOV TEST switch, located on
the pilot's subpanel, is provided for resetting the
overspeed governor to approximately 1830 to
1910 RPM for test purposes. If the propeller sticks or
moves too slowly during a transient condition, causing
the propeller governor to act too slowly to prevent an
overspeed condition, the power turbine governor,
contained within the constant speed governor housing,
acts as a fuel topping governor. When the propeller
reaches 106% of selected N, RPM, the power turbine
governor limits the fuel flow to the gas generator,
reducing N; RPM, which in turn prevents the propeller
from exceeding approximately 2120 RPM. During
operation in the reverse range, the power turbine
governor is reset to approximately 95% of propeller
RPM before the propeller reaches a negative pitch
angle. This ensures that engine power is limited,
allowing a propeller RPM of somewhat less than that
of the constant speed governor setting to be
maintained. The constant speed governor, therefore,
will always sense an underspeed condition and direct
oil pressure to the propeller servo piston to permit
propeller operation in beta and reverse ranges.

2-44. LOW PITCH STOP.

Low pitch propeller position is determined by a
mechanically monitored hydraulic low pitch stop. The
propeller servo piston is connected to the beta collar
by four spring-loaded sliding rods mounted behind the
propeller. A carbon brush block riding in the beta
collar transfers the movement of the collar through the
propeller-reversing lever to the beta valve of the
governor. The initial forward motion of the beta valve
from its rigged position blocks off the flow of oil to the
propeller.  Further motion dumps the oil from the
propeller into the reduction gearbox sump. A
mechanical stop limits the forward motion of the beta
valve. Rearward movement of the beta valve from its
rigged position does not affect normal propeller
control. When the propeller is rotating at a speed
lower than that selected on the governor, the governor
pump provides oil pressure to the servo piston. This
decreases the pitch of the propeller blades until the
feedback of motion from the beta collar pulls the beta
valve into position blocking the supply of oil to the
propeller, preventing further pitch changes.

2-45. GROUND IDLE STOP SYSTEM EB(E-

The ground idle stop system, using an electrical
solenoid mounted on the front of the reversing
push/pull cable, is designed to operate on the ground
only by resetting the propeller blades to maintain an
angle below flight idle (from 16° to 10°). The solenoid
is connected to the propeller reversing lever by means
of a slotted clevis which allows the reversing lever to
be pulled aft, resetting the Beta valve.
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The electrical solenoid is wired through the right
hand landing gear squat switch and quadrant idle
sense switch. As the aircraft lands, the squat switch
activates the solenoid, which in turn pulls the reverse
lever back to reset the Beta valve. This enables the
propeller blades to reset automatically to a blade angle
lower than the flight idle blade angle increasing
propeller RPM. Propeller RPM on the ground is
restricted for continuous operation to a minimum of
1150 RPM. Ground operation of the propeller in flight
idle blade angle would result in a RPM within the
prohibited RPM range. The travel on the reverse lever
is limited by the slot in the clevis. While the aircraft is
on the ground, the system remains activated. When
the squat switch deactivates the solenoid, the spring
force from the Beta valve pushes the reverse lever
forward to its original position.

2-46. GROUND FINE [[§}.

Liting the POWER levers and moving them aft
past the flight idle stop will place the POWER levers
into the ground fine position. Approximately halfway
back to the ground fine gate, a mechanical linkage at
the propeller governor will begin to bleed P, air from
the fuel control unit, provided the PROP levers are
positioned to the HIGH RPM position. This results in a
decrease in engine N, torque, and propeller RPM.
With the POWER levers at the ground fine gate,
engine N, should be within the range of 62% to 67%,
and propeller RPM should not be less than 1000 RPM.

2-47. PROPELLER SYNCHROPHASER.

a. Description. The propeller synchrophaser
matches left and right propeller RPM as well as
propeller phase relationship. This phase relationship
is designed to decrease cabin noise, and is not
adjustable in flight. A toggle switch, placarded PROP
SYN ON / OFF, installed adjacent to the synchroscope
on the pilot's instrument panel, turns the system on/off.

Signal pulses occurring once per revolution of
the propeller are obtained from magnetic pickups
(located in the front of the engine on the deice brush
mounting bracket) when the target (mounted on the aft
side of the spinner bulkhead) passes the magnetic
pickup. The signal pulses are sent to a control box
installed forward of the pedestal. The control box
receives these signal pulses and compares them for
pulse rate and relative position. Differences in pulse
rate and/or propeller position cause the control box to
vary the voltage in the primary governor coil, which in
turn increases propeller speed until the correct speed
and phasing are obtained.

A governor coil increases the speed set by the
propeller control lever, but never decreases the speed



set by the control lever. The maximum synchrophaser
range is approximately 20 RPM. This limited range
prevents either propeller from losing more than a
limited RPM if the other propeller is feathered with the
synchrophaser ON.

There is a limited range for synchronizing, called
the "holding range". There is a maximum RPM
differential  (capture range), at which the
synchrophaser, when turned on, will begin to
synchronize the propellers. For this reason the
propellers should be manually synchronized before
turning the synchrophaser on.

NOTE

If the synchrophaser is ON but does not
adjust properly, the synchrophaser has
reached the limit of its range. Turn the
system OFF, manually adjust the propeller
RPM into synchronization, then turn the
synchrophaser ON.

The propeller synchrophaser
during takeoff at the pilot's option.

may be used

b. Synchrophaser Control Box. The control
box, located forward of the pedestal, converts pulse
rate  differences into  correction = commands.
Differences in pulse rate, and/or propeller position,
cause the control box to vary the voltage in the primary
governor coil, which in turn increases propeller speed
until the correct speed and phasing are obtained. The
system is protected by a 5-ampere circuit breaker,
placarded PROP SYNC, located on the right sidewall
circuit breaker panel, refer to[ Fiqure 2-6|

c. Synchroscope. The propeller synchro-
scope, located on the pilot's instrument panel,
provides an indication of synchronization of the
propellers. If the right propeller is operating at a higher
RPM than the left, a black and white cross pattern
spins in a clockwise direction. Counterclockwise
rotation indicates a higher RPM of the left propeller.
This instrument aids the pilot in obtaining complete
synchronization of the propellers.

2-48. PROPELLER LEVERS.

Two propeller levers on the control pedestal,
placarded PROP, are used to regulate propeller
speeds. Each lever controls a primary governor to
regulate propeller speeds within the normal
operational range. The full forward position of the
levers is placarded TAKEOFF / LANDING /
REVERSE / HIGH RPM. The full aft position of the
levers is placarded FEATHER. When a lever is placed
at HIGH RPM, the propeller may attain a static RPM of
1700 depending upon power lever position. As a lever
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is moved aft, passing through the propeller governing
range but stopping at the feathering detent, the
propeller RPM will correspondingly decrease to the
lowest limit (approximately 1200 RPM). Moving a
PROP lever aft past the detent into FEATHER will
feather the propeller.

2-49. PROPELLER REVERSING.

CAUTION

Do not move the power levers below the
flight idle gate unless the engine is
running. Damage to the reverse linkage
mechanisms will occur.

Propeller  reversing on unimproved
surfaces should be accomplished carefully
to prevent propeller erosion from reversed
airflow. Consideration should be given to
not reversing propellers when operating in
snow or dusty conditions, to prevent
obscuring the pilot's vision.

The engine POWER levers actuate an engine-
mounted cambox that is connected to the engine Fuel
Control Unit (FCU) and the propeller eversing cable.
The cambox is arranged so that POWER lever
movement forward of the idle stop does not affect the
reversing cable. When the POWER levers are lifted
over the reversing detent and moved rearward, the
reversing cable is pulled aft. This action resets the
beta valve rearward, allowing the governor to pump
more oil into the propeller, thus moving the blades
through the ground fine range toward reverse pitch.
As the blades move, the mechanical feedback collar is
moved forward. This movement is transmitted by a
carbon block on the end of the reversing lever to the
beta valve, causing it to move forward. As the
POWER levers are moved further rearward (into the
striped area), the propeller blades are moved further
toward the reverse pitch stop, and the FCU is reset to
increase engine speed.

2-50. PROPELLER TACHOMETERS.

a. Propeller Tachometer [ = Two
tachometers on the instrument panel register propeller
speed in hundreds of RPM. Each indicator is slaved to
a tachometer-generator unit attached to the
corresponding engine, installed on the reduction
gearbox.

b. Propeller Tachometer. The indicator
shall display the measured N, concurrently in a 1
alphabetic, 3 “2-numeric character digital display, and
a 38-segment bar graph display. The indicator has a
digital display range of 0 to 2500 RPM while displaying
current N, and 0 to 4000 RPM while displaying
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exceedence N,. The bar graph display has a range of
0 to 2500 RPM.

The digital display will contain dashes (------ )
when the measured N, is greater than 2500 RPM.
When displaying exceedence N, values, the actual
measured value, not "----", will be displayed up to
4000 RPM. The dashes will be prefixed with an F if an
EEPROM failure has been detected and with an E if

an event has been stored and not played back.

The indicator performs BIT on the LCD display,
ROM (program memory), RAM (volatile data memory),
EEPROM (non-volatile data memory), and input
signal. The display BIT shall consist of displaying all
active LCD segments for 3 seconds on powerup. If
the ROM or RAM fails BIT the indicator display will be
blank. If the input signal fails BIT the indicator will
display 0 on both the digital and bar graph displays. If
the EEPROM fails BIT the indicator will prefix the
digital display with an F. BIT failures are not stored in
EEPROM. Failures detected shall therefore not affect
the display after power is cycled unless the failure is
encountered again.

Each exceedence event will consist of two 16-bit
words. One word will contain the peak RPM
measured during the event and the other word
contains the event duration in seconds. A maximum of
50 events can be recorded. If more than 50 events
are recorded, only 50 will be stored. As new events
are recorded, the oldest events will be discarded. The
indicator will prefix the digital display with an E when
an event is being or has been recorded and not played
back.

The indicator will start recording an event
immediately when the indicator has measured RPM
greater than 2200 or when the indicator has measured
RPM above 2081 continuously for five seconds. The
indicator display will start flashing whenever the
measured RPM exceeds 2081. The flashing will

cease and digital display will be prefixed with an E
when the indicator begins recording an exceedence.
The indicator will end exceedence recording and store
the event when the measured RPM drops to 2080 or
lower.

NOTE

Pressing the EXCEEDENCE ERASE switch
for 0.2 seconds or longer will cause all
events to be erased from non-volatile
memory. There are no provisions for
erasing individual events.

The event display takes precedence over normal
digital display. The bar graph will continue to display
current N, data. To activate the event display, press
the EXCEEDENCE DISPLAY switch for 0.2 seconds
or longer. The most recent event will be displayed
first. Each event display contains the following cycle:

1. The event number will be displayed for 2
seconds.

2. The event peak RPM will be displayed for
2 seconds.

3. The event duration in seconds will be
displayed for 2 seconds.

All three data items displayed during playback
will be prefixed with a P unless an EEPROM BIT
failure has been detected in which case the display will
be prefixed with an F.

The event display will be terminated after all of
the recorded events have been displayed. Once the
playback sequence has been performed the E prefixed
to the digital display will be removed. All event data is
still available for playback until the data is erased. The
display will be prefixed with an E again on the next
power up cycle if the old data has not been erased or if
another event is recorded.

Section VII. UTILITY SYSTEMS

2-51. DEFROSTING SYSTEM.

a. Description. The defrosting system is an
integral part of the heating and ventilation system.
The system consists of two warm air outlets connected
by ducts to the heating system. One outlet is just
below the pilot's windshield and the other is just below
the copilot's windshield. A push-pull control, placarded
DEFROST AIR, on the pilot's subpanel, manually
controls airflow to the windshield. When the control is
pulled out, defrosting air is ducted to the windshield.
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As the control is pushed in, there is a corresponding
decrease in airflow.

b. Automatic Operation.
1. VENT BLOWER Switches — As required.
2. CABIN TEMP MODE Switch — AUTO.

3. CABIN TEMP Rheostat — As required.



4. CABIN AIR, COPILOT AIR, PILOT AIR,

and DEFROST AIR Controls - As
required.
c. Manual Operation. If the automatic

temperature control should fail to operate, the
temperature of defrost air and cabin air can be
controlled manually by setting the CABIN TEMP
MODE switch to the MAN HEAT position, then using
the MANUAL TEMP switch to set the desired
temperature. This control is located on the copilot's
subpanel. Use the following procedure for manual
operation:

1. PILOT and COPILOT AIR Controls — In.

2. CABIN AIR and DEFROST AIR Controls
— Out.

3. CABIN TEMP MODE Switch -
HEAT.

MAN

4. Cold Air Outlets — As required.
5. MANUAL TEMP Switch — As required.
2-52. SURFACE DEICING SYSTEM.

a. Description. Ice accumulation is removed
from each inboard and outboard wing leading edge
and both horizontal stabilizers by the flexing of deice
boots that are pneumatically actuated. Bleed air is
used to supply air pressure to inflate the deice boots
and to supply vacuum through the ejector system. A
pressure regulator protects the system from over
inflation. When the system is not in operation, a
distributor valve keeps the boots held down by vacuum
supplied through the ejector system.

CAUTION

Operation of the surface deice system in
ambient temperatures below —-40 °C can
cause permanent damage to the deice
boots.

NOTE

Under conditions where one bleed air
source is inoperative, sufficient bleed air
pressure for deice boot inflation may not
be available. Prior to deice boot inflation,
check the regulated bleed air pressure
gauge for a minimum of 16 psi. If
insufficient pressure exists, increasing
engine N; and/or decreasing aircraft
altitude will increase bleed air pressure.
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b. Operation.

(1) Deice Boots. Deice boots are intended to
remove ice after it has formed rather than prevent ice
formation. For the most effective deicing operation,
allow at least ¥2 inch of ice to form on the boots
before attempting ice removal. Very thin ice may
crack and cling to the boots instead of shedding.

WARNING

Never cycle the system rapidly. This may
cause the ice to accumulate outside the
contour of the inflated boots and prevent
ice removal.

(2) Deice Switch. A two position deice
switch, placarded DEICE CYCL, on the pilot's
subpanel, controls the deicing operation. The switch is
spring loaded to return to the off position from SINGLE
or MANUAL.

(@) SINGLE Position. When the SINGLE
position is selected, the distributor valve opens to
inflate the wing boots. After an inflation period of
approximately 6 seconds, an electronic timer switches
the distributor to deflate the wing boots and a
4-second inflation begins in the horizontal stabilizer,
stabilon, and taillet boots. When these boots have
inflated and deflated, the cycle is complete.

(b) MANUAL Position. If the switch is
held in the MANUAL position, the boots will inflate
simultaneously and remain inflated until the switch is
released. The switch will return to the OFF position
when released. After the cycle, the boots will remain
in the vacuum hold down condition until again actuated
by the switch.

(3) Bleed Air. Either engine is capable of
providing sufficient bleed air for all requirements of the
surface deice system. Check valves in the bleed air
and vacuum lines prevent backflow through the
system during single engine operation. Regulated
pressure is indicated on a gauge, placarded
PNEUMATIC PRESSURE, located on the copilot's
subpanel.

2-53. PROPELLER ELECTRIC DEICE SYSTEM.

a. Description. The propeller electric deice
system includes electrically heated deice boots, slip
rings and brush block assemblies, a timer for
automatic operation, ammeter, circuit breakers for left
and right propeller and control circuit protection, and
two switches located on the pilot's subpanel, for
automatic or manual control of the system.
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b. Automatic Operation. The two-position
switch located on the pilot's subpanel, placarded
PROP AUTO / OFF, is provided to activate the
automatic system. When the switch is placed to the
AUTO position, the timer diverts power through the
brush block and slip ring to all heating elements on
one propeller. Subsequently, the timer then diverts
power to all heating elements on the other propeller for
the same length of time. This cycle will continue as
long as the switch is in the AUTO position. The
system utilizes a metal-foil type, single heating
element, energized by dc voltage. The timer switches
every 90 seconds, resulting in a complete cycle in
approximately 3 minutes.

c. Manual Operation. The manual propeller
deice system is provided as a backup to the automatic
system. The spring-loaded control switch located on
the pilot's subpanel, placarded PROP MANUAL /
OFF, controls the manual override relay. When the
switch is held in the MANUAL position, the automatic
timer is overridden, and power is supplied to the
heating elements of both propellers simultaneously.
The switch is of the momentary type and must be held
in position for approximately 90 seconds to dislodge
ice from the propeller surface. Repeat this procedure
as required to avoid significant buildup of ice, which
will result in a loss of performance, vibration, and
impingement of ice upon the fuselage. The propeller
deice ammeter will not indicate a load while the
propeller deice system is being utilized in the manual
mode. However, each aircraft loadmeter will indicate
an approximate 10% increase in load while the manual
propeller deice system is operating.

2-54. PITOT HEAT SYSTEM.

CAUTION

Pitot heat should not be used for more
than 15 minutes while the aircraft is on the
ground. Overheating may damage the
heating elements.

Heating elements are installed in both pitot
masts, located on the nose. Each heating element is
controlled by an individual 7 Y2-ampere circuit breaker
switch, placarded PITOT, LEFT and RIGHT, located
on the pilot's subpanel.
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2-55. STALL WARNING HEAT SYSTEM.

CAUTION

Heating elements protect the stall warning
lift transducer vane and faceplate from ice.
However, a buildup of ice on the wing may
change or disrupt the airflow and prevent
the system from accurately indicating an
imminent stall.

The lift transducer is equipped with anti-icing
capability on both the mounting plate and the vane.
Stall warning vane heat is controlled by, and the circuit
is protected by, a 15-ampere circuit breaker switch
located on the pilot's subpanel, placarded STALL
WARN. The level of heat is minimal for ground
operation, but is automatically increased for flight
operation through the landing gear safety switch.

2-56. STALL WARNING SYSTEM.

The stall warning system consists of a
transducer, a lift computer, warning horn, and a test
switch. Angle of attack is sensed by aerodynamic
pressure on the lift transducer vane located on the left
wing leading edge. When a stall is imminent, the
output of the transducer activates a stall warning horn.
The system has preflight test capability through the
use of a switch, placarded STALL WARN TEST,
located on the copilot's subpanel. Holding this switch
in the STALL WARN TEST position actuates the
warning horn by moving the transducer vane. The
circuit is protected by a 5-ampere circuit breaker,
placarded STALL WARN, located on the right sidewall
circuit breaker panel.

2-57. BRAKE DEICE SYSTEM.

a. Description. The brake deice system may
be used in flight with gear retracted or extended, or on
the ground. When the brake deice system is
activated, hot air is diffused by means of a manifold
assembly over the brake discs on each wheel. Manual
and automatic controls are provided. There are two
primary occasions that require brake deicing. The first
is when an aircraft has been parked in a freezing
atmosphere, allowing the brake systems to become
contaminated by freezing rain, snow, or ice, and the
aircraft must be moved or taxied. The second
occasion is during flight through icing conditions, when
brake assemblies are presumed to be frozen must be
thawed prior to landing to avoid possible tire damage
and loss of directional control. Hot air for the brake
deice system comes from the compressor stage of
both engines. Hot air is obtained by means of a
solenoid valve attached to the bleed air system which



serves both the surface deice system and the
pneumatic systems operation.

b. Operation. A switch, placarded BRAKE
DEICE, located on the pilot's subpanel controls the
solenoid valve by routing power through a control
module box under the aisle floorboards. A 5-ampere
circuit breaker, placarded BRAKE DEICE, located on
the right sidewall circuit breaker panel protects the
system. A timer limits operation to approximately 10
minutes to avoid excessive wheel well temperatures
when the landing gear is retracted. The control
module also contains a circuit to the green BRAKE
DEICE ON annunciator, and has a resetting circuit
interlocked with the gear uplock switch. When the
system is activated, the BRAKE DEICE ON
annunciator should be monitored and the control
switch selected OFF after the annunciator
extinguishes, otherwise, on the next gear extension,
the system will restart without pilot action. The control
switch should also be selected OFF if deice operation
fails to self-terminate after approximately 10 minutes.
If the automatic timer has terminated brake deice
operation after the last retraction of the landing gear,
the landing gear must be extended in order to obtain
further operation of the system.

NOTE

The BL AIR FAIL annunciator lights may
illuminate momentarily during
simultaneous operation of the surface and
brake deice systems at low N speed. If
lights extinguish immediately they may be
disregarded.

(1) During certain ambient conditions, use of
the brake deice system may reduce available engine
power, and during flight will result in a ITT rise of
approximately 20 °C. Applicable performance charts
should be consulted before brake deice system use. If
specified power cannot be obtained without exceeding
limits, the brake deice system must be selected OFF
until after takeoff is completed. ITT limitations must
also be observed when setting climb and cruise power.
The brake deice system is not to be operated above
15 °C ambient temperature. During periods of
simultaneous brake deice and surface deice operation,
maintain 85% N, or higher. If inadequate pneumatic
pressure is developed for proper surface deice boot
inflation, select the brake deice system OFF. Both
sources of pneumatic bleed air must be in operation
during brake deice system use. Select the brake deice
system OFF during single engine operation.

2-58. FUEL SYSTEM ANTI-ICING.

a. Description. An oil-to-fuel heat exchanger,
located in each engine accessory case, operates
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continuously and automatically to heat the fuel
sufficiently to prevent freezing of any water in the fuel.
No controls are involved. Three external fuel vents are
provided on each wing. One is recessed to prevent
ice formation, the second is flush mounted so that no
ice can collect upon it, and the third is electrically
heated. Heating is controlled by two toggle switches,
placarded FUEL VENT LEFT and RIGHT, located on
the pilot's subpanel. They are protected by two
5-ampere circuit breakers, placarded FUEL VENT
LEFT and RIGHT, located on the right sidewall circuit
breaker panel.

CAUTION

To prevent overheat damage to electrically
heated anti-ice jackets, the FUEL VENT
heat switches should not be turned on
unless cooling air will soon pass over the
jackets.

b. Normal Operation. For normal operation,
switches for the fuel vent anti-ice circuits are turned on
as required during the BEFORE TAKEOFF
procedures.

2-59. WINDSHIELD ELECTROTHERMAL ANTI-ICE
SYSTEM.

a. Description. Both the pilot’'s and copilot's
windshields are provided with an electrothermal anti-
ice system. Each windshield is part of an independent
electrothermal anti-ice system. Each system is
comprised of the windshield assembly with heating
wires sandwiched between glass panels, a
temperature sensor attached to the glass, an
electrothermal controller, two relays, a control switch,
and two circuit breakers. Two switches, placarded
WSHLD ANTI-ICE PILOT NORMAL / OFF / HIGH,
and WSHLD ANTI-ICE COPILOT, NORMAL / OFF /
HIGH, located on the pilot's subpanel, control system
operation. Each switch controls one electrothermal
windshield system. A 5-ampere circuit breaker and a
50-ampere circuit breaker, which are not accessible to
the flight crew, protect the circuits of each system.

CAUTION

To help prevent windshield cracking,
windshield heat should be placed in the
NORMAL position for at least 15 minutes
prior to using the HIGH position.

b. Normal Operation. Two levels of heat are
provided through the three position switches,
placarded NORMAL in the up position, OFF in the
center position, and HIGH after pulling the switch over
a detent and moving it to the down position. In the
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NORMAL position, heat is provided for the major
portion of each windshield. In the HIGH position, heat
is provided at a higher watt density to a smaller portion
of the windshield. The lever lock switch feature
prevents inadvertent switching to the HIGH position
during system shutdown.

2-60. PRESSURIZATION SYSTEM.

a. Description. A mixture of engine bleed air
and ambient air is available for cabin pressurization at
a rate of approximately 10 to 17 pounds per minute.
The flow control unit of each engine controls bleed air
from the engine to make it usable for pressurization,
by mixing ambient air with the bleed air, depending
upon aircraft altitude and ambient temperature. On
takeoff, excessive pressure bumps are prevented by
landing gear safety switch actuated solenoids
incorporated in the flow control units. These
solenoids, through a time delay, stage = O input of
ambient air flow by allowing ambient air flow
introduction through the left flow control unit first, then
4 seconds later allowing ambient air flow through the
right flow control unit.

b. Pressure Differential. The pressure vessel
is designed for a normal working pressure differential
of 6.5 psi, which will provide a cabin pressure altitude
of 8,000 feet at an aircraft altitude of 29,700 feet, and
a cabin pressure altitude of 10,000 feet at an aircraft
altitude of 34,000 feet.

c. Pressurization Controller. The
pressurization controller, located on the pedestal
extension, provides a display of the selected altitude,
an altitude selector, and a rate oontrol selector. The
cabin and aircraft altitude display is a mechanically
coupled dial. The outer scale, CABIN ALT of the
display, indicates the selected cabin altitude. The
inner scale, ACFT ALT indicates the corresponding
altitude at which the maximum differential pressure
would occur. The indicated value on each scale is
read as placarded, ALT — FT X 1000. The rate control
selector, placarded RATE INC, regulates the rate at
which cabin pressure ascends or descends to the
selected altitude. The rate change selected may be
from 200 to 2000 feet per minute.

d. Cabin Rate-of-Climb Indicator. An
indicator, placarded CABIN CLIMB, is located on the
center subpanel. It is calibrated in thousands of feet
per minute change in cabin altitude.

e. Cabin Altitude Indicator. An indicator,
placarded CABIN ALT, is located on the center
subpanel. The longer needle indicates aircraft altitude
in thousands of feet on the outside dial. The shorter
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needle indicates pressure differential in psi on the
inner dial. Maximum differential is 6.5 £ .10 psi.

f. Outflow Valve. A pneumatically operated
outflow valve, located in the aft pressure bulkhead,
maintains the selected cabin altitude and rate-of-climb
commanded by the cabin rate-of-climb and altitude
controller.  As the aircraft climbs, the controller
modulates the outflow valve to maintain a selected
cabin rate of climb and increases the cabin differential
pressure until the maximum cabin pressure differential
is reached. At a cabin altitude of 12,500 feet, a
pressure switch mounted on the back of the overhead
control panel completes a circuit to illuminate a red
ALT WARN warning annunciator, to warn of operation
requiring oxygen.

g. Safety Valve. Before takeoff, the safety
valve is open with equal pressure between the cabin
and the outside air. The safety valve closes upon lift
off if the switch, placarded CABIN PRESS DUMP /
PRESS / TEST, located on the pedestal extension, is
in the PRESS mode. The safety valve, adjacent to the
outflow valve, provides pressure relief in the event of
an outflow valve failure. The safety valve is also used
as a dump valve. The safety valve is opened by
vacuum, which is controlled by a solenoid valve
operated by the CABIN PRESS switch. It is wired
through the right landing gear safety switch. If either
of these switches is open, or if the vacuum source or
electrical power is lost, the safety valve will close to
atmosphere except at maximum pressure differential
of 6.5 £.10 psi. A negative pressure relief diaphragm
is also incorporated into the outflow and safety valves
to prevent outside atmospheric pressure from
exceeding cabin pressure during rapid descent

h. Drain. A drain in the outflow valve static
control line is provided for removal of accumulated
moisture. The drain is located behind the lower
sidewall upholstery access panel in the baggage
section of the aft compartment.

i. Flow Control Unit. A flow control unit,
located forward of the firewall in each engine nacelle,
controls bleed air flow and the mixing of ambient air to
make up the total air flow to the cabin for
pressurization, heating, and ventilation. The BLEED
AIR VALVES switches on the copilot's subpanel
control an integral electric solenoid firewall shutoff
valve. A solenoid, operated by the right landing gear
safety switch, controls the introduction of ambient air
to the cabin upon takeoff. Both the ambient airflow
control valve and the bleed airflow control valve are
motor driven.

The unit receives bleed air from the engine into
an ejector that draws ambient air into the venturi of the



nozzle. The mixed air is then forced into the bleed
airline routed to the cabin.

Bleed airflow is controlled automatically. When
the aircraft is on the ground, circuitry from the landing
gear safety switch prevents ambient air from entering
the flow control unit to provide maximum heating.

The bleed air firewall shutoff valve in the control
unit is a spring-loaded bellows-operated valve that is
held in the open position by bleed air pressure. When
the electric solenoid is shut off, or when bleed air
diminishes on engine shutdown (in both cases the
pressure to the firewall shutoff valve is cut off), the
firewall valve closes.

2-61. OXYGEN SYSTEM.

a. Description. The oxygen system,[ Figurel
is provided primarily as an emergency system;
however, the system may also be used to provide
supplemental (first aid) oxygen. One 77 cubic-foot
capacity oxygen supply cylinder, charged with aviator's
breathing oxygen, is installed in the unpressurized
portion of the aircraft behind the aft pressure bulkhead.
The pilot's and copilot's positions are equipped with
mask mounted diluter demand/100% regulators, which
automatically mix the proper amount of oxygen for a
given amount of air at altitude. Drop out masks are
provided for passengers. A first aid oxygen mask is
also provided in the cabin. A gauge, placarded
OXYGEN, located on the copilot's subpanel displays
oxygen supply pressure. Oxygen system refilling is
accomplished through a single filler valve located on
the aft right side of the fuselage exterior. The oxygen
system control circuit is protected by a 5-ampere
circuit breaker placarded OXYGEN CONTROL,
located on the right sidewall circuit breaker panel.
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shows oxygen flow planning rates vs
altitude.[ Table 2-6 shows oxygen duration capacities
of the system in liters per minute (LPM) per mask at
normal temperature and pressure, dry (NTPD).
[2-25]provides a graph that depicts oxygen cylinder
capacity.

b. Oxygen System Operation. A push/pull
oxygen on/off control handle, located on the left side of
the control pedestal, arms the automatically deployed
passenger oxygen system and applies oxygen
pressure to the crew masks. Pulling this handle out
opens a valve on the oxygen cylinder that is located aft
of the aft pressure bulkhead. When this handle is
pushed in, no oxygen will be available anywhere in the
aircraft. To ensure oxygen availability, the oxygen
on/off control handle should be pulled and the
OXYGEN pressure gauge, located on the copilot's
subpanel, should be checked prior to engine start.

c. Oxygen Duration. The oxygen system is
based on an adequate oxygen flow for a pressure
altitude of 35,000 feet. The passenger masks and
oxygen duration chart, is based on a flow
rate of 3.9 liters per minute — normal temperature and
pressure, dry (LPM-NTPD). For oxygen duration
computation, each diluter demand mask being used is
counted as two masks at 3.9 LPM-NTPD.

d. Pilot and Copilot Oxygen Masks. The pilot
and copilot are each provided with a diluter-demand
quick donning oxygen mask stored overhead in the
cockpit. The crew masks are stowed with the oxygen
hose plugged in so that oxygen will be immediately
available when required. This does not cause a loss
of oxygen since the diluter demand masks will deliver
oxygen only upon inhalation.
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Figure 2-24. Oxygen System
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Table 2-5. Oxygen Flow Planning Rates Vs Altitude

(All Flows in LPM Per Mask at NTPD)

T™M 1-1510-225-10

CABIN PRESSURE CREW MASK CREW MASK PASSENGER
ALTITUDE IN FEET NORMAL (DILUTER 100% MASK
DEMAND) (1) 1)

35,000 -0-(2) 3.1 3.7 (3)
34,000 -0-(2) 3.4 3.7 3)
33,000 -0-(2) 3.7 3.7 3)
32,000 -0-(2) 3.9 3.7 (3)
31,000 -0-(2) 4.2 3.7 (3)
30,000 -0-(2) 4.4 3.7 3)
29,000 -0-(2) 4.7 3.7 (3)
28,000 -0-(2) 5.0 3.7 (3)
27,000 -0-(2) 5.3 3.7 3)
26,000 -0-(2) 5.6 3.7 3)
25,000 -0-(2) 5.9 3.7
24,000 -0-(2) 6.2 3.7
23,000 -0-(2) 6.6 3.7
22,000 -0-(2) 6-9 3.7
21,000 -0-(2) 7.2 3.7
20,000 3.6 7.6 3.7
19,000 3.9 7.9 3.7
18,000 4.2 8.3 3.7
17,000 4.5 8.7 3.7
16,000 4.8 9.1 3.7
15,000 5.1 9.5 3.7
14,000 5.4 10.0 3.7
13,000 5.8 10.4 3.7
12,000 6.1 10.9 3.7
11,000 6.5 11.3 3.7
10,000 6.9 11.9 3.7

NOTES:

(1) Based on minute volume of 20 LPM-BTPS (Body Temperature and Pressure Saturated).

(2) Use 100% oxygen above 20,000 feet.

(3) Not recommended for other than emergency descent use above 25,000 feet.

If average climb or descent flows are desired, add the values between altitudes and divide by the number of

values used. For example, to determine the average rate for a uniform descent between 25,000 feet and 15,000
feet perform the following:

(59+6.2+66+69+72+76+39+42+45+48+51), 11=57LPM.

This method is preferred over averaging the extremes as some flow characteristics vary in such a way as to yield

an incorrect answer.
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Table 2-6. Oxygen Duration in Minutes

OXYGEN DURATION WITH FULL BOTTLE (100% CAPACITY)

STATED CYLINDER * NUMBER OF PEOPLE USING
SIZE (CUFD T [ 2 | 3 | 4 ] 5 [ 6 ] 7 [ 8 | o
DURATION IN MINUTES
77 488 | 244 | 182 | 122 | 97 | 8 | 69 | 61 | 54
STATED CYLINDER * NUMBER OF PEOPLE USING
SIZE (CUFT) 10 [ 1w [ 12 [ 18 | 14 | 15 [ *16 | *17
DURATION IN MINUTES
77 8 | 44 | 40 | 3 | 3 | 32 | 30 | 28

*

For oxygen duration computations, count each diluter-demand crew mask in use as two (e.g., with four

passengers and a crew of two, enter the table at eight people using).
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(1) Use Of Pilot and Copilot Oxygen Masks.
To don the mask, grasp the red levers protruding from
the stowage compartment and pull the mask down.
Inflate the mask harness by pressing the red lever on
the left side of the regulator and then don the mask
and release the lever. Three modes of operation are
available which are controlled by a selector lever
located on the bottom right side of the regulator:

(@ NORMAL Mode. When the selector
lever is placed in the NORMAL position, oxygen is
automatically mixed with the proper amount of air at
the aircraft's altitude. The NORMAL mode may be
selected at the discretion of the user at any altitude.

(b) 100% Mode. When the selector lever
is placed in the 100% position, pure undiluted oxygen
is supplied to the mask. The 100% mode may be
selected at the discretion of the user at any altitude.

(c) Emergency (EMERG) Mode. Turning
the EMERG knob, located on the bottom of the
regulator, places the mask in the emergency mode. In
the EMERG, mode the regulator will supply 100%
undiluted oxygen to the user under a positive pressure
to the facemask. The emergency mode should be
used if smoke or fumes are present in the aircraft. The
emergency mode may be selected at the discretion of
the user at any altitude.

e. Passenger Oxygen System. The
passenger oxygen system is of the constant flow type.
Anytime the cabin pressure altitude exceeds

approximately 12,500 feet, a barometric pressure
switch automatically energizes a solenoid which opens
the passenger oxygen system shut-off valve. The pilot
or copilot can open the valve manually anytime by
pulling out the passenger oxygen, manual-control
handle, located on the right side of the pedestal. Once
the passenger oxygen system shut-off valve has been
opened, either automatically or manually, oxygen will
flow into the passenger oxygen supply line if the
primary oxygen system line has been charged. That
is, if the oxygen supply cylinder contains oxygen and
the PULL ON SYS READY handle in the cockpit is
pulled out. When the passenger oxygen supply line is
charged, the green PASS OXY ON annunciator on the
caution/advisory annunciator panel will illuminate. The
cabin lights, foyer light, and the center baggage
compartment light will be illuminated in the full bright
mode regardless of the position of the cabin lights
switch, placarded CABIN BRIGHT / DIM [/ OFF,
located on the copilot's subpanel. Oxygen pressure in
the passenger line causes the passenger oxygen
masks to drop out of the overhead mask
compartments. The lanyard on the mask must then be
pulled out in order to start the flow of oxygen.
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NOTE

The lanyard valve pin must be manually
reinserted into the valve to stop the flow of
oxygen when the mask is no longer
needed.

The passenger oxygen can be shut off and the
remaining oxygen isolated to the crew and first air
outlets by pulling the OXYGEN CONTROL circuit
breaker, located on the right sidewall circuit breaker
panel, providing the PASSENGER MANUAL O RIDE
handle is pushed in to the OFF position.

f. First Aid Oxygen Mask. A first aid oxygen
mask is installed in the aft cabin area as a
supplemental or emergency source of oxygen.
Anytime the primary oxygen supply line is charged,
oxygen can be obtained from the first aid oxygen mask
located in the toilet area, by manually opening the
overhead access door, placarded FIRST AID
OXYGEN - PULL, and opening the ON — OFF valve
inside the box. A placard which reads, NOTE: CREW
SYS MUST BE ON, reminds the user that the PULL
ON SYS READY handle in the cockpit must be pulled
out before oxygen will flow from the first aid oxygen
mask.

2-62. WINDSHIELD WIPERS.

a. Description. Two electrically operated
windshield wipers are provided for use at all flight
speeds. A rotary switch, placarded WINDSHIELD
WIPERS, located on the overhead control panel,
selects mode of windshield wiper operation. An
information placard above the switch states, DO NOT
OPERATE ON DRY GLASS. Function positions of
the switch, as read clockwise, are placarded: PARK /
OFF / SLOW / FAST. When the switch is held in the
spring-loaded PARK setting, the blades will return to
their normal inoperative position on the glass, then,
when released, the switch will return to the OFF
position, terminating windshield wiper operation. The
FAST and SLOW switch positions are separate
operating speed settings for wiper operation. The
windshield wiper circuit is protected by one 10-ampere
circuit breaker, placarded WSHLD WIPER, located on
the right sidewall circuit breaker panel.

CAUTION

Do not operate windshield wipers on dry
glass. Such action can damage the linkage
as well as scratch the windshield glass.

b. Normal Operation. To start, turn
WINDSHIELD WIPER switch to FAST or SLOW
speed, as desired. To stop, turn the switch to the
PARK position and release. The blades will return to
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their normal inoperative position and stop. Turning the
switch only to the OFF position will stop the windshield
wipers, without returning them to the normal inactive
position.

2-63. CHEMICAL TOILET.

a. Description. A side-facing chemical toilet,
which can also be used as an additional seat, is
installed in the aft cabin area. Two hinged-lid half
sections must be raised to gain access to the toilet.
Waste is stored within a removable container located
below the seat in the cabinet assembly. This non-
flushing system uses a dry chemical preparation to
deodorize the stored waste. A toilet tissue dispenser
is contained in a slide-out compartment on the forward
side of the toilet cabinet assembly. A box of
disposable waste container liners and a box of
chemical deodorant packets are also stored in the
cabinet.

b. Operation. During use, a removable
throwaway plastic liner is attached to the waste
container. After use, dry chemical deodorant obtained
from the storage cabinet is deposited on the waste and
the hinged lid sections are closed over the cavity.

After each flight, the waste container must be
removed, emptied, relined, and replaced in the
cabinet. Consumable toilet items should be re-

supplied as needed.
2-64. ELECTRICAL TOILET [{B &)

A side-facing toilet is located opposite the airstair

door. A curtain is provided which, when extended

across the passenger compartment, separates the
toilet area. The seat may also be used as a
passenger seat.

The toilet is a re-circulating electric flush type.
Normal servicing is within 2-1/2 gallons of fluid, which
provides for approximately 15 uses. When the
container is removed for servicing, it is sealed.
Chemical is mixed with water in a ratio of 3 ounces to
2 quarts of water.

Power for the electric flush motor is provided
through either the FURN ON or COFFEE OFF
positions of the furnishings switch located on the
copilot's inboard side panel.

Also located in a storage area along the fuselage
wall is a relief tube. A lever type handle is
incorporated which, when pressed, allows suction from
outside air to draw waste overboard through the relief
tube drain.

2-65. SUN VISORS.

CAUTION

When adjusting the sun visors, grasp only
by the top metal attachment to avoid
damage to the plastic shield.

Individual sun visors are provided for the pilot
and copilot. Each visor is manually adjustable. When
not needed as a sun shield, each visor may be rotated
to a position flush with the top of the cockpit so that it
does not obstruct view through the windows.

Section VIII. HEATING, VENTILATION, COOLING, AND ENVIRONMENTAL
CONTROL SYSTEM

2-66. HEATING SYSTEM.

Warm air for heating the cockpit and cabin and
for defrosting the windshield is provided by bleed air
from both engines. Engine bleed air is combined with
ambient air in the heating and pressurization flow
control unit in each engine nacelle. If the mixed bleed
air is too warm for cockpit comfort, it is cooled by being
routed through an air-to-air heat exchanger located in
the forward portion of each inboard wing. If the mixed
bleed air is not too warm, the air-to-air heat
exchangers are bypassed. The mixed bleed air is then
ducted to a mixing plenum, where it is mixed with
cabin re-circulated air. The warm air is then ducted to
the cockpit outlets, windshield defroster outlets, and
floor outlets in the cabin compartment. The
environmental system is shown i
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a. Bleed Air Flow Control Unit. A bleed air
flow control unit, located forward of the firewall in each
engine nacelle, controls the flow of bleed air and the
mixing of ambient air to make up the total airflow to the

cabin for heating, windshield defrosting,
pressurization, and ventilation. The unit is
electronically controlled with an integral electric

solenoid firewall shutoff valve, controlled by the
BLEED AIR VALVES switches located on the copilot's
subpanel, and a normally open solenoid valve
operated by the right landing gear safety switch.

b. Pneumatic Bleed Air Shutoff Valve. A
pneumatic shutoff valve is provided in each engine
nacelle to control the flow of bleed air to the surface
and brake deice systems. The BLEED AIR VALVES
switches, located on the copilot's subpanel, control
these valves.
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c. Bleed Air Valve Switches. The bleed air
flow control unit shutoff valve and pneumatic bleed air
shutoff valves are controlled by two switches,
placarded LEFT and RIGHT BLEED AIR VALVES
OPEN/ ENVIR OFF / INSTR & ENVIR OFF, located
on the copilot's subpanel. When set to the OPEN
position, both the environmental flow control unit
shutoff valve and the pneumatic shutoff valve are
open. When set to the ENVIR OFF position, the
environmental flow control unit shutoff valve is closed,
and the pneumatic bleed air valve is open. In the
INSTR & ENVIR OFF position, both are closed. For
maximum cooling on the ground, place the bleed air
valve switches in the ENVIR OFF position.

d. Cabin Temperature Mode Selector Switch.
A switch on the copilot's subpanel, placarded CABIN
TEMP MODE OFF / AUTO / MAN COOL / MAN
HEAT, controls cockpit and cabin heating and air
conditioning. When the cabin temperature mode-
selector switch is set to the AUTO position, the heating
and air conditioning systems are automatically
controlled.  Control signals from the temperature
control box are transmitted to the bleed air heat
exchanger bypass valves. Here, the bypass valves
controlling the amount of air bypassing the heat
exchangers regulate the temperature of the air flowing
to the cabin. When the temperature of the cabin air
has reached the temperature setting of the cabin
temperature  control  rheostat, the automatic
temperature control allows hot air to bypass the air-to-
air exchangers, admitting hot air into the cabin. When
the bypass valves are in the fully closed position,
allowing no air to bypass the heat exchangers, the air
conditioner begins to operate, providing additional
cooling.

e. Cabin Temperature Control Rheostat. A
control knob on the copilot's subpanel, placarded
CABIN TEMP INCR, provides regulation of cabin
temperature when the cabin temperature mode-
selector switch is set to the AUTO position. A
temperature sensing unit in the cabin, in conjunction
with the setting of the cabin temperature control
rheostat, initiates a heat or cool command to the
temperature controller for the desired cockpit or cabin
compartment environment.

f. Manual Temperature Control Switch. A
switch on the copilot's subpanel, placarded MANUAL
TEMP INCR / DECR, controls cockpit and cabin
compartment temperature with the cabin temperature
mode selector switch set to the MAN HEAT or MAN
HEAT or MAN COOL position. The manual
temperature control switch controls the cockpit and
cabin temperature by providing a means of manually
changing the amount that the bleed air bypass valves
are opened. To increase cabin temperature, the

2-90

switch is held to the INCR position. To decrease cabin
temperature, the switch is held to the DECR position.
Approximately 30 seconds per valve is required to
drive the bypass valves to the fully open or fully closed
position. Only one valve moves at a time.

g. Forward Vent Blower Switch. The forward
vent blower is controlled by a switch placarded VENT
BLOWER HIGH / LO / AUTO, located on the copilot's
subpanel. Inthe AUTO position, the fan will run at low
speed. The forward vent blower will not operate when
the CABIN TEMP MODE selector switch is set to the
OFF position.

h. Aft Vent Blower Switch. The aft vent blower
is controlled by the switch placarded AFT BLOWER
ON / OFF, located on the copilot's subpanel. The
blower operates continuously when the switch is
placed in the ON position with the air conditioner
compressor operating.

(1) Automatic Heating Mode.

1. BLEED AIR VALVES Switches -
OPEN, LEFT and RIGHT.

2. CABIN TEMP MODE Switch — AUTO.
3. CABIN TEMP Rheostat — As required.

4. CABIN, PILOT, COPILOT, and
DEFROST AIR Knobs — As required.

(2) Manual Heating Mode.

1. BLEED AIR VALVES Switches -
OPEN, LEFT, and RIGHT.

2. CABIN TEMP MODE Switch — MAN
HEAT.

3. VENT BLOWER Switches - As

required.
4. MANUAL TEMP Switch - As
required.
5. CABIN, PILOT, COPILOT, and

DEFROST AIR Knobs — As required.
2-67. AIR CONDITIONING SYSTEM.

a. Description. Cabin air conditioning is
provided by a refrigerant-gas, vapor-cycle refrigeration
systen],_Figure 2-26. The system consists of a belt-
driven engine-mounted compressor, installed on the
#2 engine accessory section, refrigerant plumbing, Ny
speed switch, high and low pressure protection



switches, condenser coil, condenser under-pressure
switch, condenser blower, forward and aft evaporators,
receiver-dryer, expansion valve, and a bypass valve.
The plumbing from the compressor is routed through
the right inboard wing leading edge to the fuselage
and then forward to the condenser coil, receiver-dryer,
expansion valve, bypass valve, and forward
evaporator, which are located in the nose of the
aircraft.

(1) Forward Evaporator. The forward
evaporator and blower supplies airflow for the cockpit,
forward ceiling outlets, and forward floor outlets. The
forward evaporator blower is controlled by a switch
placarded VENT BLOWER HIGH / LO / AUTO,
located on the copilot's subpanel.

(2) Aft Evaporator. The aft evaporator and
blower are located in the fuselage center aisle
equipment bay, aft of the rear spar. Environmental air
is circulated through the evaporator in either manual or
automatic control modes. The rear evaporator
supplies airflow for the aft ceiling outlets, rear floor
outlets, and toilet compartment.

(3) High and low Pressure Limit Switches.
High and low pressure limit switches are provided to
prevent compressor operation beyond operational
limits. When the low or high-pressure switches are
activated, compressor operation will be terminated.
When compressor operation has been terminated by
limit switch activation, the system should be thoroughly
checked before returning it to service.

(4) Thermal Sense Switch. A thermal sense
switch is installed on the forward evaporator. This
sense switch actuates a hot gas bypass valve that
bypasses a portion of the refrigerant from the forward
evaporator, thereby preventing icing of the evaporator.

(5) Condenser Blower. A vane-axial blower
draws air through the condenser when the aircraft is
on the ground.

b. Normal Operation.
(1) Automatic Coding Mode.

1. BLEED AIR VALVES Switches -
OPEN, LEFT and RIGHT.

2. CABIN TEMP MODE Switch — AUTO.
3. CABIN TEMP Rheostat — As required.

4. CABIN, PILOT, COPILOT, and
DEFROST AIR Knobs — As required.
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(2) Manual Cooling Mode.

1. BLEED AIR VALVES Switches —
OPEN, LEFT and RIGHT.

NOTE

For maximum cooling on the ground, set
the BLEED AIR VALVES switches to the
ENVIR OFF position.

2. CABIN TEMP MODE Switch — MAN
COOL.

2-68. UNPRESSURIZED VENTILATION.

Ventilation is provided by two sources. One
source is through the bleed air heating system in both
the pressurized and unpressurized mode. The second
source of ventilation is obtained from ram air that
enters the condenser section in the nose and passes
through a check valve in the vent blower plenum. The
check valve closes during pressurized operation.
Ventilation from this source is in the unpressurized
mode only, with the CABIN PRESS switch in the
DUMP position. The check valve closes during
pressurized operation. Ram air ventilation is
distributed through the main ducting system to all
outlets. Moving the ball in the socket can directionally
control ventilation air ducted to each individual eyeball
cold air outlet. Regulate the volume by twisting the
outlet to open or close the valve.

2-69. ENVIRONMENTAL CONTROLS.

An environmental control section on the copilot's
subpanel provides for automatic or manual control of
the system. This section contains all the major
controls of the environmental system: bleed air valve
switches, forward and aft vent blower switches,
manual temperature switch for control of the heat
exchanger valves, cabin temperature level control, and
the cabin temperature mode selector switch.

a. Heating Mode.
(1) If the cockpit is too cold:

1. PILOT and COPILOT AIRKnobs — As
required.

2. DEFROST AIR Knob — As required.

3. CABIN AIR Knob — Pull out in small
increments. Allow 3 to 5 minutes after
each adjustment for system to
stabilize.
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(2) If the cockpit is too hot:
1. CABIN AIR Knob — As required.

2. PILOT and COPILOT AIR Knobs - In
as required.

3. DEFROST AIR Knob — In as required.
b. Cooling Mode.
(1) If the cockpit is too cold:

1. PILOT and COPILOT AIRKnob - In
as required.

2. DEFROST AIR Knob - In as
required.

3. Overhead Cockpit Outlets - As

required.

(2) If the cockpit is too hot:

1. PILOT and COPILOT AIR Knobs -
Out as required.

2. CABIN AIRKnob - Close in small
increments. Allow 3 - 5 minutes after
each adjustment for system to
stabilize. If CABIN AIR knob is
completely closed before obtaining
satisfactory cockpit comfort, it may be
necessary to place the AFT
BLOWER switch in the ON position
to activate the aft evaporator and re-
circulate cabin air.

c. Automatic Mode Control. When the AUTO
mode is selected on the CABIN TEMP MODE switch,
the heating and air conditioning systems are
automatically controlled. When the temperature of the
cabin has reached the selected setting, the automatic
temperature control allows heated air to bypass the
air-to-air exchangers in the wing center section. The
warm bleed air is mixed with the cooled air. The rear
evaporator picks up re-circulated cabin air only.

When the automatic control drives the
environmental system from a heat mode to a cooling
mode, the bypass valves close. When the left bypass
valve reaches a fully closed position, the refrigeration
system will begin cooling, provided the right engine N;
speed is above 65%. When the bypass valve is
opened to a position approximately 30° from full open,
the refrigeration system will turn off.
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The CABIN TEMP control rheostat provides
regulation of the temperature level in the automatic
mode. A temperature-sensing unit in the cabin, in
conjunction with the control setting, initiates a heat or
cool command to the temperature controller for
desired cockpit and cabin environment.

d. Manual Mode Control. With the CABIN
TEMP MODE switch in the MAN HEAT or MAN COOL
position, regulation of the cabin temperature is
accomplished manually with the MANUAL TEMP
switch.

(1) MAN HEAT Mode. In the MAN HEAT
mode, the automatic system is overridden and the
opening and closing of the two bleed air bypass valves
using the MANUAL TEMP switch controls the system.
To increase cabin temperature, hold the switch to the
INCR position; to decrease cabin temperature, hold
the switch in the DECR position. Allow approximately
30 seconds per valve to drive the bypass valves to the
fully open or fully closed position. Only one valve
moves at a time.

(20 CABIN TEMP Mode. With the CABIN
TEMP MODE switch in the MAN COOL position, the
automatic temperature control system is bypassed.
When the left bypass valve reaches a fully closed
position, the refrigeration system will begin cooling,
provided the right engine N; speed is above 65%.
When the bypass valve is opened to a position
approximately 30° from full open, the refrigeration
system will turn off. Hold the MANUAL TEMP switch
to DECR position for approximately one minute to fully
close air-to-air heat exchanger bypass valves.

(3) Two switches, placarded LEFT and
RIGHT BLEED AIR VALVES OPEN/ ENVIR OFF /
INSTR & ENVIR OFF, control the bleed air entering
the cabin. When a switch is in the OPEN position, the
environmental flow control unit shutoff valve and the
pneumatic shutoff valve are open. When the switch is
in the ENVIR OFF position, the environmental flow
control unit shutoff valve is closed and the pneumatic
bleed air valve is open. In the INSTR & ENVIR OFF
position, both are closed. For maximum cooling on the
ground, place the bleed air valve switches in the
ENVIR OFF position.

(4) Forward Vent Blower. The forward vent
blower is controlled by a switch placarded VENT
BLOWER HIGH / LO / AUTO. The HIGH and LO
positions regulate the blower in two speeds of
operation. Inthe AUTO position, the fan will run at low
speed except when the CABIN TEMP MODE switch is
placed in the OFF position. In the OFF position, the
blower will not operate.



(5) Aft Vent Blower. The aft vent Hower is
controlled by the switch placarded AFT VENT
BLOWER ON / OFF. The blower operates
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continuously when the switch is placed in the ON
position with the air conditioner compressor running.

Section IX. ELECTRICAL POWER SUPPLY AND DISTRIBUTION SYSTEM

2-70. DESCRIPTION.

The aircraft employs both direct current (dc) and
alternating current (ac) electrical power. The dc
electrical power supply is the basic power system
energizing most aircraft circuits. Refer td_Figure 2-27
and[Table 27 P _ Figure 228 and[Table 28]y
and Figure 2-29|and[Table 2-9 . Electrical power
is used to start the engines, power the landing gear
and flap motors, operate the standby fuel pumps,
ventilation blower, lights, and electronic equipment.
AC power is obtained from the dc power system
through inverters. The single phase ac power system
is shown in[Figure 230, |Sheets 1 through 3. The
three sources of dc power consist of one 20 cell
34-ampere/hour battery and two 250-ampere starter-
generators. DC power may be applied to the aircraft
through an external power receptacle on the underside
of the right wing, just outboard of the nacelle.
Generator control units control the starter generators.
The output of each generator passes through a cable
to the respective generator bus. Other buses
distribute power to aircraft dc loads, deriving power
from the generator buses. The generators are
paralleled to balance the dc loads between the two
units. When one of the generating systems is not on
line, and no fault exists, all aircraft dc requirements
may be supplied by either the other on-line generating
system or by an external power source. The generator
system is designed to allow cross starting of the other
engine. When one generator is on line, all current
limiters are bypassed while starting the other engine.
Most dc distribution buses are connected to both
generator buses but have isolation diodes to prevent
power crossfeed between the generating systems,
when connection between the generator buses is lost.
Thus, when either generator is lost because of a
ground fault, the operating generator will supply power
for all aircraft dc loads except those receiving power
from the inoperative generator's bus, which cannot be
crossfed. When a generator is not operating, reverse
current and over-voltage protection is automatically
provided. Two inverters operating from dc power
produce the required single-phase ac power.

2-71. DC POWER SUPPLY.

One nickel-cadmium battery furnishes dc power
when the engines are not operating. This 24-volt

34-ampere/hour battery, located in the right wing
center section, is accessible through a panel on the
top of the wing. DC power is produced by two engine-
driven 28 volt, 250-ampere  starter-generators.
Controls and indicators associated with the dc supply
system are a battery switch, two generator switches,
and two dc volt-loadmeters.

a. Battery Switch. A switch, placarded BATT,
OFF / ON, is located on the pilot's subpanel under the
MASTER SWITCH (gang bar). The BATT switch
controls dc power to the aircraft bus system through
the battery relay, and must be set to ON to allow
external power to enter aircraft circuits. When the
MASTER SWITCH (gang bar) is placed down, the
BATT switch is forced OFF.

NOTE

With battery or external power removed
from the aircraft electrical system due to
fault, power cannot be restored to the
system until the BATT switch is moved to
OFF, then ON.

b. Generator Switches. Two switches,
placarded GEN 1 and GEN 2 OFF / ON / GEN
RESET, are located on the pilot's subpanel. These
switches control electrical power from the designated
generator to paralleling circuits and the bus distribution
system. When a generator is removed from the
aircraft electrical system, due either to fault or from
placing the GEN switch in the OFF position, the
affected unit cannot have its output restored to aircraft
use until the GEN switch is moved to RESET, then
ON.

c. Master Switch. All electrical current may be
shut off using the MASTER SWITCH gang bar that
extends above the battery and generator switches.
When moved downward, the bar positions the
switches to the OFF position.

d. DC Volt-Loadmeters. Two-volt loadmeters,
located on the overhead control panel[ Figure 231]
display bus voltage and current load as a percentage
of maximum from the left and right generating
systems. The volt-loadmeters normally display load.
Voltage may be read by pressing a push-button switch
on the respective volt-loadmeter.
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Figure 2-27. DC Electrical System Schematic E
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REFRESHMENT BAR

NO. 1 COMM RECEIVER
NO. 1 NAV RECEIVER
ADF

GPAAS

NO. 2 COMM TRANSCEIVER
NO. 2 NAV RECEIVER
NO. 2 DME

NO. 2 FLIGHT DIRECTOR

RADAR
HF TRANSMIT

RADIO ALTIMETER

PILOT WINDSHIELD ANTI-ICE

COPILOT WINDSHIELD
ANTI-ICE

AVIONICS MASTER CONTROL
TAIL FLOOD LIGHTS

LEFT LANDING LIGHT

LEFT MAIN ENGINE ANTI-ICE

LEFT STANDBY ENGINE ANTI-
ICE

PROP SYNC
LEFT FUEL VENT HEAT

LEFT BLEED AIR WARNING
PILOT VS / ALTIMETER

PILOT TURN AND SLIP
INDICATOR

PILOT AIR DATA

PILOT EHSI
EFIS AUXILIARY BATTERY

PILOT FLIGHT INSTRUMENT
LIGHTS

FURNISHINGS BUS
VANITY HEAT AND TOILET

NO. 1 AVIONICS BUS

NO. 1 DME (NAV / TACAN)
NO. 1 AUTOPILOT
NO. 2 RMI

NO. 2 AVIONICS BUS

NO. 2 AUTOPILOT
NO. 2 TRANSPONDER (IFF)

TRANSPONDER EMERGENCY
MODE

NO. 3 AVIONICS BUS

FLIGHT MANAGEMENT SYSTEM
GLOBAL POSITIONING SYSTEM

LEFT GENERATOR BUS

RIGHT GENERATOR BUS

AFT EVAPORATOR SLOWER
VENT BLOWER

NO. 1 DUAL FED BUS
LEFT PITOT HEAT
BEACON LIGHTS
LEFT GENERATOR CONTROL

LEFT ENGINE FUEL CONTROL
HEAT

FIRE DETECTOR

BRAKE DEICE
ANNUNCIATOR POWER

STALL WARN
PILOT EADI
OUTSIDE AIR TEMPERATURE

AUTO OXYGEN CONTROL

AURAL WARNING
COCKPIT VOICE RECORDER

NO. | FLIGHT DIRECTOR

NO. | TRANSPONDER (MODE S)
UHF COMM

WEATHER MAPPING SYSTEM

STANDBY ALTIMETER
HF RECEIVE
NO. 1 RMI

STANDBY GYRO HORIZON
STANDBY GYRO HORIZON
BATTERY

AIRBORNE TELEPHONE

AIR CONDITIONER CLUTCH

PROP AUTO HEAT

STROBE LIGHTS

LEFT ENGINE INSTRUMENTS
LEFT BLEED AIR CONTROL

LEFT CHIP DETECTOR

PNEUMATIC SURFACE DEICE

LANDING GEAR WARNING
HORN

AUTOPILOT TRANSFER
PILOT AUDIO
CABIN LIGHTS

AVIONICS AND ENGINE AUTO
INSTRUMENT LIGHTS

CABIN PRESSURE CONTROL

SIDE PANEL / OVERHEAD
FLOOD LIGHTS
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Table 2-7. DC Electrical System [fJ (Continued)

STALL WARNING HEAT
TAXI LIGHT

RIGHT ENGINE
INSTRUMENTS

RIGHT MAIN ENGINE ANTI-ICE

AUTOFEATHER
ANNUNCIATOR INDICATOR

COPILOT FLIGHT
INSTRUMENT LIGHTS

CABIN READING LIGHTS
CABIN AUDIO

COPILOT VS / ALT
COPILOT AUDIO

STANDBY EFIS ADI

LEFT MANUAL PROP DEICE
LEFT IGNITOR POWER
LEFT STANDBY PUMP

LEFT AUX FUEL QUANTITY
WARNING AND TRANSFER

RIGHT MANUAL PROP DEICE
RIGHT IGNITOR POWER
RIGHT STANDBY PUMP

RIGHT AUX FUEL QUANTITY
WARNING AND TRANSFER

LEFT FIREWALL FUEL
SHUTOFF VALVE

RIGHT FIREWALL FUEL
SHUTOFF VALVE

BATTERY RELAY

NO. 2 DUAL FED BUS
RIGHT PITOT HEAT
NAV LIGHTS
RIGHT LANDING LIGHT

RIGHT STANDBY ENGINE ANTI-
ICE

WINDSHIELD WIPER
INSTRUMENT INDIRECT LIGHTS

OVERHEAD, SUBPANEL, AND
CONSOLE LIGHTS

RIGHT GENERATOR CONTROL
RIGHT BLEED AIR CONTROL
COPILOT EADI

COPILOT TURN AND SLIP
INDICATOR

COPILOT AIR DATA

NO. 3 DUAL FED BUS

FLAP MOTOR
LEFT START CONTROL

LEFT FUEL PRESSURE
WARNING

NO. 4 DUAL FED BUS

MANUAL PROP DEICE CONTROL
RIGHT START CONTROL

RIGHT FUEL PRESSURE
WARNING

FUEL CROSSFEED

HOT BATTERY BUS

LEFT ENGINE FIRE
EXTINGUISHER

RIGHT ENGINE FIRE
EXTINGUISHER

LANDING GEAR CONTROL
ICE LIGHTS

RIGHT ENGINE FUEL CONTROL
HEAT

RIGHT CHIP DETECTOR

RIGHT FUEL VENT HEAT
RIGHT BLEED AIR WARNING

LANDING GEAR POSITION
INDICATOR

RUDDER BOOST CONTROL
CABIN TEMP CONTROL
MULTIFUNCTION DISPLAY
COPILOT EHSI

CIGARETTE LIGHTER
FLAP CONTROL AND INDICATOR

LEFT FIREWALL VALVE
LEFT FUEL QUANTITY

PROP GOVERNOR
RIGHT FIREWALL VALVE
RIGHT FUEL QUANTITY

NAV MEMORY

ENTRY LIGHTS
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AVIONICS
NO. 1
PILOT AVIONICS BUS NO. 1 d COPILOT
WINDSHIELD O P AVIONICS WINDSHIELD
CONDENSER AVIONICS AVIONICS BUS NO. 2 )/\( NO. 2
BLOWER BUS NO. 1 AVIONICS e
MOTOR PWR NO. 3 ala VENT
LEFT RELAY AVIONICS BUS NO. 3 AVIONICS BLOWER
6 o o o—b eE—— BUS
REATPOWER [ AVONCS  ats D NO. 2
NO. 3 AVIONICS BUS NO. 3 PWR
PWR RELAY RELAY
NO. 1 NO. 1 DUAL FED BUS
INVERTER NO. 2
INVERTER
NO. 2 DUAL FED BUS
@ O
AIR CONDITIONER
CLUTCH
NO. 3 DUAL FED BUS
& @
LANDING GEAR
POWER
NO. 4 DUAL FED BUS RIGHT
LEFT GEN
GEN BUS
BUS
L GEN CONT ISOLATION BUS R GEN CONT
PN LEFT LEFT RIGHT RIGHT PNL
VOLT-LOAD ISOLATION ISOLATION VOLT-LOAD
LEFT METER 8%’;‘855;" CURRENT METER RIGHT
GENERATOR s LIMITER o GENEHéATOR
VOLTAGE M VOLTAGE
REGULATOR +|U h’[,, REGULATOR
LEFT LGEN T3 T R GEN RIGHT
STARTER LOADMETER ' LOADMETER STARTER
GENERATOR GENERATOR
P e
LEFT DII:IEF\IFEr SSNracToR RiGH eEN lj
LINE
-{STARTER : RIGHT
- r‘l RELAY STARTER BUS contactor = E—ylsranten
RELAY
OVER
VOLTAGE
moOULE .Y AFYF\M — Y — Y MM

BATT b
BATTERY SWITCH -l
RELAY CB. BATTERY P
RELAY
BATTERY

"BATTERY MONITOR
SHUNT CIRCUITRY

i
RECEP E AUN MBND RADIO
N BUS
v PILOT AUDIO

Figure 2-28. DC Electrical System Schematic
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Table 2-8. DC Electrical System

NAV NO. 1
ADF

FMS 1
DME

COMM NO. 2
NAV NO. 2
COPILOT AUDIO
RADAR DISPLAY

OAT PROBE HEAT

COMM NO. 1

INSTR INDIRECT LIGHTS

* LEFT LANDING LIGHT

* RED ANTICOLLISION LIGHT

* WHITE ANTICOLLISION LIGHT
* LEFT PITOT HEAT

* PROP AUTO HEAT

PROP SYNC

LEFT CHIP DETECTOR

LEFT GEN OVERHEAT

FIRE DETECTOR
ENG LEFT ICE VANE CONTROL

ENG LEFT FUEL CONTROL
HEAT

ENG LEFT OIL TEMP
ENG LEFT PRESS WARN

* STALL WARNING HEAT
* RIGHT PITOT HEAT
*NAV

AUTOFEATHER
EADI NO. 2

EHSI NO. 2
CP NO. 2

NO. 1 AVIONICS BUS
STORMSCOPE
RADIO RELAY
AP CONTROL
AIR DATA ENCODER

NO. 2 AVIONICS BUS
RADAR
TCAS REMOTE ENCODER 2
IFF XPNDR NO. 2
AFCS NO. 2

NO. 3 AVIONICS BUS
HF RCV

AUX NORM BUS
MBND

AUX BUS

NO. 1 DUAL FED BUS
ENG LEFT OIL PRESS
ENG LEFT FUEL FLOW
AVIONICS MASTER CONTROL
EADI NO. 1
EHSINO. 1
CPNO. 1
DCUNO. 1

ANNUNCIATOR POWER
WARNING

LANDING GEAR WARNING
LEFT BLEED AIR WARNING
STALL WARN

BAT TEMP WARNING

PILOT TURN AND SLIP

INDICATOR, ALT ALERT, STBY

HRZN, AUX BAT, PITCH TRIM
NO. 2 DUAL FED BUS

RIGHT OIL TEMP

RIGHT OIL PRESS WARN

RIGHT OIL PRESS

RIGHT FUEL FLOW

LANDING GEAR RELAY

* TAXI

* RIGHT LANDING

AFCS. NO. 1
TCAS
MODE S XPONDER NO. 1

RADIO ALTM
FMS 2
GPWS

HF POWER

PILOT AUDIO

BRAKE DEICE

SURF DEICE

LEFT FUEL VENT
SIDE PANEL LIGHTS
FLIGHT INSTR LIGHTS
AVIONICS ANN

NO. 1 INV CONTROL
LEFT GEN CONTROL

OXYGEN CONTROL
PRESS CONTROL
LEFT BLEED AIR CONTROL

READING LIGHTS

NO. 2 INV CONTROL

RIGHT GEN CONTROL

ANN IND WARNING

LANDING GEAR IND WARNING
TEMP CONTROL

RIGHT BLEED AIR CONTROL

* Indicates switch type circuit breakers
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Table 2-8. DC Electrical System (Continued)

NO. 2 DUAL FED BUS (Continued)

DCU NO. 2 WSHLD WIPER RUDDER BOOST

RIGHT CHIP DETECTOR RIGHT FUEL VENT COPILOT ALTIMETER

RIGHT GEN OVERHEAT NO SMK & CABIN LIGHTS XPONDER EMER CODE

RIGHT ICE VANE CONTROL SUBPNL OVHD & CONSOLE MASTER POWER
LIGHTS

RIGHT FUEL CONTROL HEAT  AVIONICS & ENG INSTR LIGHTS CIGARETTE LIGHTER
NO. 3 DUAL FED BUS

LEFT MANUAL PROP DEICE FLAP MOTOR FLAP CONTROL AND INDICATOR
LEFT IGNITOR POWER LEFT START CONTROL LEFT FIREWALL VALVE
LEFT STANDBY PUMP LEFT FUEL PRESSURE LEFT FUEL QUANTITY

WARNING

LEFT AUX FUEL QUANTITY
WARNING AND TRANSFER

NO. 4 DUAL FED BUS
RIGHT MANUAL PROP DEICE MANUAL PROP DEICE CONTROL PROP GOVERNOR

RIGHT IGNITOR POWER RIGHT START CONTROL RIGHT FIREWALL VALVE
RIGHT STANDBY PUMP RIGHT FUEL PRESSURE RIGHT FUEL QUANTITY
WARNING INDICATOR

RIGHT AUX FUEL QUANTITY FUEL CROSSFEED
WARNING AND TRANSFER

HOT BATTERY BUS

LEFT FIREWALL FUEL ENTRY LIGHTS
SHUTOFF VALVE
RIGHT FIREWALL FUEL NAV MEMORY (Not Used)

SHUTOFF VALVE
BATTERY RELAY

* Indicates switch type circuit breakers
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2-100

AVIONICS
NO. 1
PILOT AVIONICS BUS NO. 1 d COPILOT
XVhIJ?E%PéIELD ; alTa AVIONICS WI;‘S‘?IHI'C‘:% °
CONDENSER AVIONICS AVIONICS BUS NO. 2 .
BLOWER BUS NO. 1 AVIONICS we———> O—o 5
MOTOR PWR NO. 3 ala VENT
LEFT RELAY r!\‘ AVIONICS BUS NO. 3 AVIONICS BLOWER
RADIANT VoNt BUS
HEAT POWER | AVIONIGS 414 NO. 2
: AVIONICS BUS NO. 3 PWR
PWR RELAY RELAY
NO. 1 NO. 1 DUAL FED BUS
INVERTER NO. 2
INVERTER
NO. 2 DUAL FED BUS
@ O
AIR CONDITIONER
CLUTCH
NO. 3 DUAL FED BUS
& O
LANDING GEAR
POWER
.4
NO. 4 DUAL FED BUS AIGHT
LEFT GEN
o
TI
L GE;INEONT ISOLATION BUS R GEN CONT
LEFT RIGHT RIGHT _g‘;ﬂ_l
VOLT-LOAD ISOLATION VOLT-LOAD
LEFT METER LIMITER CURRENT METER RIGHT
GENERATOR s LIMITER o GENERATOR
VOLTAGE a ) VOLTAGE
REGULATOR +Jy N REGULATOR
LEFT LGEN | 7 R GEN RIGHT
STARTER LOADMETER LOADMETER STARTER
GENERATOR GENERATOR
) - LINE RIGHT
STARTER BUS | CONTACTOR ':}'fl STARTER
OVER RELAY
VOLTAGE
MODULE o e e e e e\ T T o _
oz
BATT b
| BATTERY  SWITCH ;{
1= RELAY CB. BATTERY
LIGHTS :U);_(\PT HOT RELAY
BATTERY -
AVIONICS POWER A 1
RELAY = BATTERY
BATTERY MONITOR
SHUNT CIRCUITRY
! COMM NO. 1
AUX/ UHF
< RAMAL BUS
:‘gw“ PILOT AUDIO

Figure 2-29. DC Electrical System Schematic



Table 2-9. DC Electrical System
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NAV NO. 1
ADF
RMI NO. 2
DME

COMM NO. 2
NAV NO. 2
COPILOT AUDIO
RADAR DISPLAY

TAS / TAT / SAT PROBE

COMM NO. 1

INSTR INDIRECT LIGHTS

* LEFT LANDING LIGHT

* RED ANTICOLLISION LIGHT

* WHITE ANTICOLLISION LIGHT
* LEFT PITOT HEAT

* PROP AUTO HEAT

PROP SYNC

LEFT CHIP DETECTOR

LEFT GEN OVERHEAT

FIRE DETECTOR

ENG LEFT ICE VANE CONTROL
ENG LEFT OIL TEMP

ENG LEFT PRESS WARN

PILOT TURN AND SLIP
INDICATOR, ALT ALERT, STBY
HRZN, AUX BAT, PITCH TRIM

* STALL WARNING HEAT
* RIGHT PITOT HEAT
* NAV

AUTOFEATHER
EADI NO. 2

EHSI NO. 2
CP NO. 2

NO. 1 AVIONICS BUS
STORMSCOPE
RADIO RELAY
AP CONTROL

NO. 2 AVIONICS BUS
RADAR
RMI NO. 1
XPNDR
AFCS NO. 2

NO. 3 AVIONICS BUS
HF RCV

AUX NORM BUS
UHF

AUX BUS

NO. 1 DUAL FED BUS
ENG LEFT OIL PRESS
ENG LEFT FUEL FLOW
AVIONICS MASTER CONTROL
EADI NO. 1
EHSINO. 1
CPNO. 1
DCU NO. 1
LANDING GEAR WARNING
LEFT BLEED AIR WARNING
STALL WARN
BAT TEMP WARNING

ENG LEFT FUEL CONTROL HEAT

NO. 2 DUAL FED BUS

RIGHT OIL TEMP

RIGHT OIL PRESS WARN
RIGHT OIL PRESS
RIGHT FUEL FLOW
LANDING GEAR RELAY

* TAXI

* RIGHT LANDING

AIR DATA ENCODER
AFCS. NO. 1
CMPTER MON

RADIO ALTM
TACAN
GPWS

KLN 90B

HF POWER

PILOT AUDIO

BRAKE DEICE

SURF DEICE

LEFT FUEL VENT
SIDE PANEL LIGHTS
FLIGHT INSTR LIGHTS
AVIONICS ANN

NO. 1 INV CONTROL
LEFT GEN CONTROL
OXYGEN CONTROL
PRESS CONTROL
LEFT BLEED AIR CONTROL

ANNUNCIATOR POWER
WARNING

READING LIGHTS

NO. 2 INV CONTROL

RIGHT GEN CONTROL

ANN IND WARNING

LANDING GEAR IND WARNING
TEMP CONTROL

RIGHT BLEED AIR CONTROL

* Indicates switch type circuit breakers
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Table 2-9. DC Electrical System (Continued)

DCU NO. 2

RIGHT CHIP DETECTOR
RIGHT GEN OVERHEAT
RIGHT ICE VANE CONTROL

RIGHT FUEL CONTROL HEAT

LEFT MANUAL PROP DEICE
LEFT IGNITOR POWER
LEFT STANDBY PUMP

LEFT AUX TRANSFER

RIGHT MANUAL PROP DEICE
RIGHT IGNITOR POWER
RIGHT STANDBY PUMP

RIGHT AUX FUEL QUANTITY
WARNING AND TRANSFER

LEFT FIREWALL FUEL
SHUTOFF VALVE

RIGHT FIREWALL FUEL
SHUTOFF VALVE

BATTERY RELAY

NO. 2 DUAL FED BUS (Continued)

WSHLD WIPER
RIGHT FUEL VENT
NO SMK & CABIN LIGHTS

SUBPNL OVHD & CONSOLE
LIGHTS

AVIONICS & ENG INSTR LIGHTS
NO. 3 DUAL FED BUS
FLAP MOTOR

LEFT START CONTROL

LEFT FUEL PRESSURE
WARNING

NO. 4 DUAL FED BUS

MANUAL PROP DEICE CONTROL
RIGHT START CONTROL

RIGHT FUEL PRESSURE
WARNING

FUEL CROSSFEED

HOT BATTERY BUS
ENTRY LIGHTS

NAV MEMORY (Not Used)

RUDDER BOOST
COPILOT ALTIMETER
XPONDER EMER CODE
MASTER POWER

CIGARETTE LIGHTER

FLAP CONTROL AND INDICATOR
LEFT FIREWALL VALVE
LEFT FUEL QUANTITY

PROP GOVERNOR
RIGHT FIREWALL VALVE

RIGHT FUEL QUANTITY
INDICATOR

* Indicates switch type circuit breakers
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AC TEST JACK

NO. |
INV
115_VAC VOLT FREO
115 VAC OB N\ s—a M%%fR
26 VAC 4’;?@ —J\y—r_‘ _l_
NO. | -
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2-105



90T-¢

(z 40 T 1094S) [f] 19uUed |011U0D PEBYIdAQ ‘TE-Z INbId

MASTER
LIGHTS
On

OFF

00 NOT OPERATE

ON DRY GLASS VERMEAD  INSTRLMENT

FLOOD EET
WINDSHIELD WIPERS Fhaen. LIAH 3
T

OFF BRT OFF

B 00

PILOT ENGINE Avlm:cs 31‘.'53;'520 SIDE

FLIGHT msmuem NEL & CONSOL] PANEL
LIGHTS ucms LIGH s
BRT DFF BRT

© 0 000

OPERATION LIMITATIONS

VHIS AIRPLANE MUST BE OPERATED AS A NORMAL CATEGORY AIRPLANE LN COMPLIAMCE W1TH THE OPERATING LIMITATIONG STATEQ
IN THE rmn (l' PLACARDS, MARKINGS AND MAMUALS, HNO ACROBATIC KANEUVERS INCLUOING SPINS ARE APPROVED.
£ AIGPLANE APPROVEOD FOR VFR, IFR, DAY L HIGHT OPERATIONS & IN TCING COMDITIONS,

CAUTION

STALL WARNING IS mﬁnnuv: WHEN HMAGTER SwITCH 19 G’F. STANDBY COMPASE
I8 ERRATIC wHEN W I‘I)QIIEI.G ANT]-[CE AND/OR ALR CONDITIONER AND/OR HIGH
VENT BLONER AMD/CR LAMDING LIGHTS ARE ON.

BRT OFF

@

@

AIRSPEEDS

HAX GEAR EXTEMSION
HAX GEAR RETRACT
MAX GEAR EXTENOED
MAX APPROACH FLAP
MAX FULL DOWN FLAP
MAX MANELWERING

I8l KHOTS
163 KNDTS
181 KNOTS

181 KNOTS

3

0T-G2¢2¢-0TST-T AL



T™M 1-1510-225-10

S TN
e s SON it AN
S, S
L ) ERR TR
S RN SRRl ODUSOON
S S S S
[ e
S S R )
Sahhatn L tieatityty
| atittatety)
M A At HA
Bt Ty ]
R R R R | iR
A M e by
Sy S
S (3050
e A 05 DO NOT OPERATE
Rt SRRy
N ON DRY GLASS
e
QIR ) WINDSHIELD WIPERS OVERHEAD INSTRUMENT
£
ettt FLOOD INDIRECT
Qa2 OFF
OFF OFF
PARK SLOW
‘ ‘ FasT@
NerT— S gre
MASTER PILOT COPILOT
PANEL FLIGHT AVIONICS OVHD. PED. SIDE FLIGHT
LIGHTS INSTR PANEL & SUBPANEL PANEL INSTR
ON OFF o OFF OFF
NEBRT NBRT— X R N BRE N BR
OFF

OPERATION LIMITATIONS

THISAIRPLANE MUST BE OPERATED AS A NORMAL CATEGORYAIRPLANE IN COMPLIANCEWITH
THE OPERATING LIMITATIONS STATED IN THE FORM OF PLACARDS. MARKINGS AND MANUALS.

NO ACROBATIC MANEUVERS INCLUDING SPINS ARE APPROVED.

THISAIRPLANE APPROVED FOR VFR, IFR,DAY & NIGHT OPERATIONAND ICING CONDITIONS.

CAUTION

STALL WARNING IS INOPERATIVE @ WHEN MASTER SWITCH IS OFF.

STANDBY COMPASS IS ERRATIC WHEN WINDSHIELD ANTI-ICE AND/ORAIRCONDITIONER IS ON.

®

AIRSPEEDS (IAS)

MAX GEAR EXTENSIONS
MAX GEAR RETRACT
MAX GEAR EXTENDED
MAX APPROACH FLAP
MAX FULL DOWN FLAP
MAX MANEUVERING

181 KNOTS
163KNOTS
181 KNOTS
200KNOTS
157KNOTS
181 KNOTS

®

Figure 2-31. Overhead Control Panel

&) (sheet 2 of 2)

2-107



TM 1-1510-225-10

e. Battery Charge Monitor. Nickel-cadmium
battery overheating will cause the battery charge
current to increase if thermal runaway is imminent.
The aircraft has a charge-current sensor that will
detect a charge current. The charge current system
senses battery current through a shunt in the negative
lead of the battery. Any time the battery charging
current exceeds approximately 7 amperes for
6 seconds or longer, the yellow BATTERY CHG
annunciator and the MASTER CAUTION annunciator
will illuminate. Following a battery engine start, the
caution annunciator will illuminate approximately
6-seconds dter the generator switch is placed in the
ON position. The annunciator will normally extinguish
within 2 to 5 minutes, indicating that the battery is
approaching a full charge. The time interval will
increase if the battery has a low state of charge, the
battery temperature is very low, or if the battery has
previously been discharged at a very low rate (i.e.,
battery operation of radios or lights for prolonged
periods). The caution annunciator may also illuminate
for short intervals after landing gear and/or flap
operation. If the caution annunciator should illuminate
during normal steady-state cruise, this indicates that
conditions exist that may cause a battery thermal
runaway. If this occurs, the battery current should be
monitored using the volt-loadmeters. If battery current
continues to increase, the battery is in thermal
runaway and should be selected OFF and may be
turned back ON only for gear and flap extension and
approach to landing.

f. Generator Out Warning Annunciators.
Two caution/advisory  annunciator panel fault
annunciators inform the pilot when either generator is
not delivering current to the aircraft dc bus system.
These annunciators are placarded L DC GEN and R
DC GEN. Illumination of the two MASTER CAUTION
annunciators and either fault annunciator indicates that
either the identified generator has failed or voltage is
not sufficient to keep it connected to the power
distribution system.

CAUTION

The GPU shall be adjusted to regulate at
28.0 to 28.4 volts. The GPU shall be
capable of producing 1000 amps capacity,
500 amperes for 2 minutes, and 300 amps
maximum continuous.

g. DC External Power Source. External dc
power can be applied to the aircraft through an
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external power receptacle on the underside of the right
wing, just outboard of the engine nacelle. The
receptacle is installed inside the wing structure and is
accessible through a hinged access panel. DC power
is supplied through the dc external power plug,
through the external power relay, directly to the battery
bus. Turn off all external power while connecting the
power cable to, or removing it from, the external power
supply receptacle. The holding coil circuit of the relay
is energized by the external power source when the
battery switch is in the ON position. The GPU shall be
adjusted to regulate at 28.2 volts maximum to prevent
damage to the aircraft battery. The EXT PWR
annunciator indicates that the dc external power plug
is connected.

h. Circuit Breakers. The right and left sidewall
circuit breaker panels contain the drcuit breakers for
most aircraft systems. The circuit breakers on the
panels are grouped into areas that are placarded as to
their general function. A DC power distribution panel
is mounted beneath the aisle, forward of the main
spar. This panel contains higher current rated circuit
breakers and is not accessible to the flight crew under
normal conditions.

2-72. AC POWER SUPPLY.

a. AC Power. AC power for the aircraft is
supplied by two single-phase inverters, which obtain
operational current from the dc power system. Each
inverter provides 115 and 26 volts, 400 Hz ac output.
The inverters are protected by circuit breakers
mounted on the dc power distribution panel mounted
beneath the floor.

(1) AC Power Annunciators. Illumination of
the two MASTER WARNING annunciators, and the
illumination of the INVERTER warning annunciator
indicates inverter failure.

(2) Inverter Control Switches. The inverters
are controlled by a switch placarded INVERTER NO. 1
/ OFF / NO. 2, located on the pilot's subpanel.

b. Volt-Frequency Meter. A volt-frequency
meter is located on the overhead control panel. A
reading of 115 Vac and 400 hertz will indicate normal
bus conditions. The volt-frequency meter normally
displays frequency. Voltage may be read by pressing
a push-button switch on the meter.
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Section X. LIGHTING

2-73. EXTERIOR LIGHTING.

Exterior lighting consists of navigation lights, two
strobe beacons, three white strobe lights, two
recognition lights, two ice lights, two tail floodlights,
and an entry light. Refer tofor details and
locations.

a. Navigation Lights. One navigation light is
located on the aft end of the aft portion of the vertical
stabilizer and one standard navigation light on the
outside of each wing tip. The navigation lights are
controlled by, and the circuit is protected by, a
5-ampere circuit breaker switch, placarded NAV,
located on the pilot's subpanel.

b. Strobe Beacons. One strobe beacon is
installed on the underside of the fuselage, and another
is installed on top of the horizontal stabilizer. These
lights are controlled by, and a 10-ampere circuit-
breaker switch, placarded BEACON, located on the
pilot's subpanel protects their circuits.

c. Strobe Lights. One white strobe light is
installed on each wing tip and one is installed on the
tail. A 5-ampere circuit-breaker switch, placarded
STROBE, located on the pilot's subpanel controls
these lights and protects their circuits.

NOTE

Landing lights are not automatically turned
off when the landing gear is retracted.

d. Landing Lights. Dual landing lights are
mounted on the nose gear assembly. The lights are
controlled by, and the circuits are protected by, two
10-ampere  circuit-breaker  switches  placarded
LANDING LEFT and LANDING RIGHT, located on
the pilot's subpanel. A green advisory light, placarded
LDG / TAXI LIGHT, located on the aircraft annunciator
panel, indicates illumination of the landing lights.

NOTE

The taxi light is not automatically turned
off when the landing gear is retracted.

e. Taxi Light. A single taxi light is mounted on
the nose gear assembly. The taxi light is controlled
by, and the circuit is protected by, a 15-ampere circuit-
breaker switch, placarded TAXI, located on the pilot's
subpanel. A green advisory light, placarded LDG /
TAXI LIGHT, located on the aircraft annunciator panel
indicates the illumination of the taxi light.

f. Ice Lights. The ice lights are controlled by,
and the circuit is protected by, a 5-ampere circuit-
breaker switch, placarded ICE, on the pilot's subpanel.

g. Recognition Lights. A white recognition
light is mounted in the leading edge of each wing tip.
The recognition lights are controlled by, and the circuit
is protected by, a 7-1/2-ampere circuit-breaker switch,
placarded RECOG, located on the pilot's subpanel.

h. Tail Floodlights ﬁ A white tail floodlight is
mounted on the outboard underside of each horizontal
stabilizer to illuminate each side of the vertical
stabilizer. The tail floodlights are controlled by, and
the circuit is protected by, a 7-1/2-ampere circuit-
breaker switch placarded TAIL FLOOD, located on the
pilot's subpanel.

i. Entry Light. A flush-mounted floodlight,
located forward of the flap on the bottom surface of the
left wing, provides illumination of the ramp area around
the airstair door. The threshold light switch that is
located just inside the cabin door on the forward
doorframe controls the entry light. The entry light will
extinguish automatically when the cabin door is
closed.

2-74. INTERIOR LIGHTING.
a. Cockpit Lighting.

(1) Master Panel Lights Switch. A switch
placarded MASTER PANEL LIGHTS ON / OFF,
located on the overhead control panel controls cockpit

lighting. Refer td_Figure 2-3] for interior lighting

switches and locations.

(2) Overhead Flood Lights. Two overhead
floodlights are installed in the cockpit to provide overall
illumination of the e